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ITIGATION is one of the great wastes 
L. in industry. It is not only a waste of 
time and money that might better be de- 
voted to constructive effort but it is destruc- 
tive of the spirit of good will that underlies 
modern business relations. In the general 
campaign against waste of all kinds in indus- 
try special attention is now being focused 
on avoiding the waste of litigation by arbi- 
trating industrial disputes. 

OMMERCIAL arbitration has received 
+ a great impetus in recent months by 
the passage of the United States arbitration 
act which becomes effective January 1, 1926. 
It makes the award of arbitrators enforce- 
able in federal courts. Uniform laws enun- 
ciating the same general principles with 
respect to state courts have already been 
passed in New York and New Jersey and 
bills containing the same general provisions 
are pending in other states. The federal 
law is expected to establish a new American 
policy for the legal settlement of disputes. 


ITHERTO arbitration has frequently 
H failed through lack of means to en- 
: force an award. But under the terms of 
: the federal and state laws a written agree- 
: ment to settle by arbitration any contro- 
) | versy arising out of a contract or business 
transaction is “valid, irrevocable and en- 
forceable” in the courts. The agreement to 
arbitrate is still a voluntary matter; but 
once made, the parties must abide by it and 
accept the award of the arbitrators. Thus 
the authority of the courts is behind an 
agreement to arbitrate and can be invoked 
to enforce compliance with its terms. 


N ADDITION to the general advantage 
] of economy in settling commercial dis- 
putes, arbitration offers additional attrac- 
tions to the chemical engineering industries. 








Arbitration Avoids the Waste of Litigation 


Their controversies are frequently of a 
highly technical character involving ques- 
tions of science and engineering. Juries 
become confused with conflicting testimony 
and are quite incompetent to render just 
verdicts. Judges, too, get lost in a maze of 
expert opinion, and lack the knowledge to 
decide the issues with justice. Frequently 
the technicalities of the law rather than 
those of the industr: determine the result. 


B. CONTRAST arbitration offers greater 
assurance of justice. Arbitrators are 
selected for their special knowledge of points 
at issue. They comprehend the technical 
questions involved and are familiar with 
the trade practices of the industry. Unlike 
juries they will be able to distinguish be- 
tween essentials and non-essentials, and 
they will be more likely than judges to 
balance conflicting expert testimony. Law- 
yers and witnesses will still play their parts 
but awards will be made more intelligently. 


HE chemical industry has already 

made a volunteer effort toward the 
adoption of arbitration under the auspices 
of the Arbitration Society of America, and 
a committee is now investigating ways and 
means to establish the policy. This is a 
salutary move, but we believe it will have 
greater force and effect if given official 
support and recognition by the industry’s 
trade associations. The Manufacturing 
Chemists Association, the Association of 
Chemical Equipment Manufacturers and the 
Synthetic Organic Chemical Manufacturers 
Association can do much to insure the adop- 
tion of the policy by recommending it to 
members. If their contracts for 1926 in- 
clude arbitration clauses, disputes will not 
only be settled more promptly and at less 
expense, but also more amicably and justly. 
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A National Museum of 
Engineering and Industry 


OME months ago we published a note regarding a 

proposed museum of engineering and industry, and 
we are now pleased to record substantial developments 
that give promise of realizing the plans of the pro- 
moters. At a recent meeting in New York of dis- 
tinguished engineers and industrial leaders, Samuel 
Insull of Chicago was elected president of the National 
Museum of Engineering and Industry. The selection 
of Mr. Insull, whose career as an organizer of public 
utilities in the Middle West has been extremely bril- 
liant, gives an impetus to the movement which augurs 
well for success. 

An institution of this kind has been conspicuously 
lacking in the United States in contrast with the South 
Kensington Museum of England, the Conservatoire Na- 
tional des Arts et Metiers of France, the Deutsches 
Museum of Germany and the Technisches Museum of 
Austria. Priceless historical models of early American 
mechanical devices, scientific and engineering equip- 
ment have either been lost or consigned to inappro- 
priate resting places for lack of a great central indus- 
trial museum. Fortunately American engineering and 
industry are still so young that many of these historical 
relics can be recovered; and contributions showing cur- 
rent progress can be made from time to time. 

The chemical industry in particular can make signal 
contributions to the new museum because comparatively 
recent years have witnessed the development of our 
industry from infant to adult proportions. 

Further, some of our chemists have interested them- 
selves in the historical phase of their industry to such 
an extent that many important devices have been pre- 
served. We doubt not that Dr. Edgar F. Smith, Dr. 
Charles A. Browne and others could give valuable 
hints to the promoters of the museum, with respect to 
early American chemical industry. The whole project 
is sound and worthy of active support. 





Wisconsin’s Great 
Moral Revival 
OLDING in its left hand, so to speak, a check for 
$12,500 from the Rockefeller Foundation, the 
Board of Regents of the University of Wisconsin 
piously raised its right hand at a recent meeting and 
resolved : 


That no gifts, donatiens or subsidies shall in the future 
be accepted by or on behalf of the University of Wiscon- 
sin from incorporated endowments or organizations of 
like character. 


The $12,500 is not to be returned, however, because 
$5,000 of it has already been apportioned; but in the 
future, mark you, virtue is to be its own reward at 
Wisconsin. Corporate wealth need not apply. 

It has been so long since the cry of tainted money 
was raised against the gifts of Rockefeller and Carnegie 
that it seems as sounding brass and a tinkling cymbal. 
And those names have so long been identified with 
education and medical research that it ill becomes a 
beneficiary to strike the hands from which it has 
accepted unselfish aid. From what ills or entangle- 
ments or moral turpitude the regents hope to save the 
university by their action, does not appear; but evi- 
dently some bogey is to be done to death by a blunder- 
buss shot at corporate wealth, regardless of other 


consequences. 
Wisconsin has never been accused of lacking moral 


CHEMICAL AND METALLURGICAL ENGINEERING 





Vol. 32, No. 14 


courage. On the contrary she has fearlessly sought 
the truth. When Richard T. Ely was acquitted by the 
regents of alleged socialistic teachings, their report 
embodied a sentiment in marked contrast with the nar- 
rowness of the recent resolution. So deeply did it 
impress the class of 1910 that it placed on the front of 
Bascom Hall, as its class memorial, a bronze tablet quot- 
ing the following extract: 


Whatever may be the limitations which trammel in- 
quiry elsewhere we believe that the great State University 
of Wisconsin should ever encourage that fearless sifting 
and winnowing by which alone the truth may be found. 


It is difficult to see how the University of Wisconsin 
expects to keep abreast of scientific research if it 
isolates itself wholly from co-operation with incor- 
porated endowments. There are others than those of 
Rockefeller and Carnegie. A state university is almost 
obligated to expend state funds first for the general 
education and culture of the sons and daughters of 
taxpayers. Comparatively little is left for special 
investigations which frequently can be carried on only 
through co-operation with endowed foundations. To 
raise a barrier against such co-operation is to decline 
an effective modern means of educational progress. 
Fortunately boards of regents change and backward 
steps may be retraced. 





Industry’s Obligation in 
Prohibition Enforcement 


NDUSTRIAL alcohol appears to be emerging from 

its recent entanglement with politics and bureaucracy 
in a thoroughly promising manner. It is still too early, 
perhaps, to pass final judgment on either the revised 
regulations for the control of the manufacture and 
use of this important product, or on General Andrews’ 
plan for reorganizing the prohibition enforcement 
machinery, yet it must be apparent that both are in 
the direction of needed improvement. The chemical 
industries can well afford to await the verdict of actual 
experience in the administration of these proposals. 

The revised regulations No. 61, issued under the 
authority of the National Prohibition Act, transfer the 
control of the sale and use of denatured alcohol from 
the collectors of internal revenue to the federal prohi- 
bition directors. Government supervision of the manu- 
facture of industrial alcohol, and of the operation of 
bonded warehouses and denaturing plants, remains with 
the internal revenue officers, who share with the prohi- 
bition agents the responsibility for the approval of 
plans for the construction and operation of new plants. 
Thus the authority of the revenue collector is made to 
end with the withdrawal of the product from the 
denaturing plant and from this point on administration 
is entirely in the hands of the prohibition officers. At 
first glance this would seem to be the surrender of 
certain of the consumer’s rights which the industries 
so strenuously opposed in the Cramton bill, yet in effect 
there is actually a desirable division of the permissive 
and policing functions. The revenue officials are the 
logical agents to handle the routine tax accounting and 
the statistical control of production and storage. The 
prohibition forces, on the other hand, are concerned 
with law enforcement; the pursuit and prosecution of 
those responsible for the illegal divergence of indus- 
trial alcohol is not essentially different from the more 
sensational chasing of bootleggers and moonshiners 
Whether or not this separation of permissive and 
policing functions, so desirable in theory, can be made 
to work efficiently in practice will depend primarily on 
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the personnel involved and to a lesser extent on the 
industry itself. 

Furthermore, the Andrews plan for decentralizing 
the control of prohibition enforcement is_ also 
dependent, in the last analysis, on the individual. If 
the federal prohibition administrators appointed to 
head the 24 administrative districts are broad-minded 
men of integrity and courage, it will be to the advan- 
tage of legitimate industry to have this unusual 
authority vested in officials familiar with local indus- 
trial conditions. But if dishonesty and petty graft 
are allowed to prevail, incalculable harm might be 
done before an appeal to Washington could possibly 
bring relief. The chemical industry has a direct 
interest, therefore, in the appointment of these admin- 
istrators and should lend support to the efforts being 
made to secure for these positions men of highest 
caliber, with broadest views of industry as well as of 
law and order. 





Converting an Art 
to a Science 


HROMIUM plating has been the objective of many 

investigators. Thus far, however, there are few 
cases of its successful industrial development for which 
full details are available. Hence the article in this issue 
on a successful application of chromium plating is of 
unusual interest. It describes one of the developments 
made by the Bureau of Standards staff working under 
the direction of William Blum, who has done so much 
to put the art and practice of electroplating on a scien- 
tific basis. Hitherto electroplating has been, and to a 
large extent still is, an empirical art, and its trans- 
formation into a scientific process has not been easy. 
Nor is it yet complete, for many years of investigation 
and much industrial development remain to be accom- 
plished. It is profitable, however, as progress occurs, 
to record from time to time outstanding achievements 
in this field which are making available some little 
understood and newly discovered principles of elec- 
trolysis. As indicated in the article, chromium plating 
has peculiar advantages for many purposes that will 
doubtless suggest themselves to the reader. Those who 
wish to experiment with the process, however, should 
realize the necessity for exercising the most painstak- 
ing and conscientous care in every detail. 





Paternalistic 
Research Demands 


URING the war it was necessary for the govern- 

ment to take up problems of raw materials and 
plant processes for such industries as were manufactur- 
ing essential products. This war need has apparently 
developed among some industrial executives the bad 
habit of expecting the government to step in and help 
them whenever any industrial difficulty threatens. 
Under some circumstances a request for federal aid 
is justified, but too often problems that should be solved 
by the industries themselves are taken to Washington 
and aid solicited that really is not deserved. Unless 
this habit is cured industry will have only itself to 
blame when it finds the government apparently “med- 
dling with business.” 

A year or more ago when a serious arsenic shortage 
sharply curtailed the production of calcium arsenate and 
threatened to raise prices beyond all reason, there was 
proper ground for appeal to the government for as- 
sistance. That case involved a national shortage. Only 
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a country-wide study of the problem could reveal the 
facts and put the brakes upon unnecessary competitive 
bidding for raw material. The result of the difficulty 
was a genuine co-operation between the industry and 
government officials with the prompt development of 
the needed facts and there was no paternalistic intru- 
sion by the officials into the affairs of the industry. 

Just lately the supply of another mineral product 
widely used in chemical industry has been sharply cur- 
tailed by the unexpected complete interruption of pro- 
duction at one of the principal domestic sources. 
However, there were other domestic supplies available 
and several foreign sources were being drawn upon 
regularly by American users who held control back to 
the original mine. Hence there was no real national 
shortage nor any justification of serious alarm on the 
part of the general public. Yet some of the smaller 
users rushed to Washington and demanded a world- 
wide search for sources of this material and an extended 
research on the properties which must be specified to 
insure good quality. 

Fortunately the department officials who were ap- 
proached recognized that it was not really a national 
problem, that it was a matter of competitive industrial 
demand which the industry itself should meet. The 
case is, however, typical of frequent requests which are 
not always so wisely handled at the national capital. 
Industry itself is to blame for this and industry should 
stop and think twice in every future case when a 
threatened shortage makes it seem as though the aid 
of Uncle Sam’s specialists might be desirable. If, as 
in the case of arsenic for insecticides, it is a national 
problem, of a national shortage, and may result in a 
national hardship, the government should and un- 
doubtedly will promptly lend its expert assistance and 
resources to the solving of the problem. On the other 
hand if it be purely a commercial project which can be 
solved by the industries involved, then it is unnecessary 
and highly undesirable that the government be dragged 
into the affair. 





Chemical Engineering 
and Industrial Security 


AINTENANCE of industrial security is dependent 

to a large extent on commercial outlet and ade- 
quate demand. Marketing of a product overseas is 
influenced by economic conditions, and chemical engi- 
neering talent at home can often be enlisted with profit 
to insure the domestic absorption of surplus raw mate- 
rial. Formerly, the United States exported large 
amounts of raisins to Canada and Great Britain. 
Australia is now a rival for English and Canadian 
trade in this commodity, imports of raisins from the 
Commonwealth into England having risen from about 
100 to about 5,000 tons per annum in three years. 
Agreement as to preferential tariffs between these 
countries is likely to result in the displacement of Cali- 
fornian raisins by the Australian product throughout 
the British Empire. 

How the possible harmful effect of such a tariff 
agreement has been discounted by the domestic raisin 
industry is described elsewhere in this issue, in an 
article entitled “Industrial Alcohol and Byproducts 
from Raisins.” A serious slump in the Californian 
industry might have followed had it not been for the 
establishment of these byproduct outlets, in the con- 
summation of which chemical engineering has played 
a conspicuous and creditable part. 
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The Handwriting on the Wall 





Address Before the American Institute of Chemical Engineers, Providence, R. 1]., June 26, 1925 


By Arthur D. Little 


HERE is a tremendously dramatic element in the 

Biblical story of Belshazzar’s feast. The mighty 

king was the central figure of a great spectacle, 
which included his lords to the number of a thousand 
and his wives and concubines. They were feasting and 
making merry in the vast hall of the palace, and power 
and dominion seem secure. Suddenly, against the wall 
appeared the fingers of a hand, which wrote upon the 
wall above the great candlestick the momentous legend 
in which Daniel read Belshazzar’s doom after sooth- 
sayers and astrologers had failed to make interpreta- 
tion. Belshazzar had been weighed in the balance and 
had been found wanting, and that night the business 
of governing Babylon passed into other hands. 

Doubtless Belshazzar deserved what he got, but even 
at this late day I am moved to say a good word for 
him. He had called in Daniel as an expert, and despite 
the unwelcome character of his report, had paid his bill 
upon the spot. How many of you, after prophesying 
that a business was headed for a receivership, have 
been rewarded with a scarlet cloak and a gold chain 
about your neck and a directorship in the company, all 
without discount for cash? Belshazzar may have been 
a poor king, but he was an ideal client. 

Belshazzar, as some of you may know, is dead. He 
has been dead a long time, some twenty-five hundred 
years. I would have directed your attention to some 
who, like Charles the First or Louis the Sixteenth, 
has died more recently were it not for the fact that 
they, unlike Belshazzar, failed to see the handwriting 
on the wall. Their end was, nevertheless, the same. 


HERE is a strange periodicity in the recurrence of 

this handwriting and still more curious inability to 
perceive it on the part of those who sit down to feasts. 
It is on the walls where Rotary Clubs lunch, where 
manufacturers’ conventions dine, where chambers of 
commerce meet, and where trade associations gather. 
It outshines at Atlantic City the illuminated signs that 
compel attention to cigarettes and chewing gum, but 
for the interpretation of it there are no scarlet cloaks 
and golden chains. Traveling expenses and oblivion 
are the utmost Daniel could hope for today, and tonight 
I can look forward only to oblivion. Even at that 
price I am willing to interpret the handwriting which 
confronts our industry. It reads: The price of progress 
is research, which alone assures the security of 
dividends. 

Il had, not long ago, to look over the balance sheet 
of a company which has paid no dividends for several 
years. I was at some loss to account for its poor show- 
ing until I read among its assets the item, Laboratory 
Equipment, $49.51. I hold a little of its stock. How 
much am | offered? In such a laboratory one would 
expect to find the embryonic chemist who reported that 


markets. 


hydrofluoric acid “itches” glass, or that other one who 
requisitioned “methyl orange juice and a brunette, with 
meniscus.” 

I once suggested to the purchasing agent of a great 
corporation, who bought many million dollars’ worth 
of material a year, that large savings could be effected 
by chemical control of his supplies. He closed the inter- 
view by saying: “I believe in chemistry all right, but 
I have a son who is a sophomore at Yale. He comes 
home every other Sunday and I get all of it I need from 
him.” That company is now in the receiver’s hands. 
The result would probably have been the same if the 
son had gone to Harvard. 

One hears that the textile industry of New England 
is in a bad way, but one is also told that “its only 
problem is that of sales.” Sales are likely to remain 
a problem until mill agents realize that research creates 
Just now it is about as easy to interest the 
agent of a cotton mill in research as it is to sell trunk 
straps to an elephant. Meanwhile, the Europeans, who 
have learned to trust research, have developed artificial 
silk and find no difficulty in selling wood pulp at $2.00 
a pound in a market in which old-line mill agents can’t 
sell cotton. 

The future of the shoe industry in New England has 
long been a matter of much local concern, but it would 
be hard indeed to find a New England shoe factory 
that could list, among its assets, even $49.51 worth of 
laboratory equipment. 

But this failure to read the handwriting on the wall 
is by no means peculiar to New England. It is still, 
with a few conspicuous exceptions, characteristic of 
American industry as a whole. Not long ago Dr. Teeple 
pointed out that of forty-four American companies 
which, during the war, engaged in the production of 
potash, only one has survived, and it was that one alone 
which developed and supported a program for research. 

If there is an industry that needs research it is that 
of naval stores; yet the president of one of its largest 
companies has said within a few months, “There are no 
scientific problems in our business.” The country which 
has no history may be blessed, but certainly the indus- 
try which has no scientific problems is headed for 
perdition. 


HERE are scientific problems without number in 
the petroleum industry, but does the industry spend 
one-tenth of a cent a barrel to bring out the enormous 
potential values in its failing resource? It does not. 
Its chemists, with few exceptions, merely measure 
physical constants or spend their effort on the solution 
of miscellaneous routine problems. 
Science is now advancing at a rate so rapid and wit! 
results of such far-reaching influence that no indus 
try can hope to ignore research and live. Summer fol 
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lows winter with such unfailing regularity that the ice 
business would seem to be reasonably secure. But the 
iceman has now to reckon with the probability that a 
million electric refrigerators will be installed within 
the next two years. 

The Victor Talking Machine Company had a busi- 
ness so highly profitable and so well organized that divi- 
dends on its common stock averaged more than $42 a 
share for eleven years, to which, in 1922, was added a 
600 per cent stock dividend. Meanwhile, research has 
developed radio, and the Victor Company has passed its 
dividend. That is the sort of handwriting that any 
manager should be able to read; yet only the other day 
the president of a corporation making metal products 
of a highly specialized sort wrote, “We are not inter- 
ested in any technical development work.” 


ie a situation so clear to us as chemists and chemical 
engineers and so charged with peril to American in- 
dustry it is our imperative duty to transiate the hand- 
writing on the wall to those who mistake it for a mural 
decoration. 

American manufacturers must be made to understand 
that we are in the midst of an industrial revolution, 
in the course of which many established businesses will 
find their balance sheets deeply dyed with red unless 
those charged with the responsibility of management 
can learn to direct their course in the flood of new 
knowledge pouring from the laboratories. To those 
with vision science is bringing countless new opportun- 
ities for constructive and profitable effort, while it is 
likely to take whatever they may have from those who 
will not see. 

Everyone is familiar with the recent terrific impact 
upon our wood-distillation industry of a new German 
synthetic process for the production of methanol. 
There has been the usual reaction—a rush to Washing- 
ton to have the tariff raised when the only protection 
against research is more research. 

Acetic acid, another basic product of this industry, 
is now being made from coke and lime through calcium 
carbide and acetylene, but it was not so made by raising 
the tariff. 

The foundations of the solvent industry are similarly 
shifting. It is but a little while since butanol made by 
a relatively cheap fermentation process from corn has 
replaced the expensive amy! alcohols, but already work 
in our own laboratory has convinced us that amyl 
alcohols and many others can be made far more cheaply 
from petroleum. 

The paint and varnish industries find themselves sud- 
denly called upon to reckon with altogether new types 
of finishes, the products of research in nitrocellulose 
and solvents. 

There has been for years a comfortable opinion 
among those engaged in the business of making paper 
that an understanding of its mysterious operations 
was inherited, like red hair. A chemist could always 
tell a born paper-maker but he couldn’t tell him much. 
Even our resourceful friend Moore had to break into. 
the mill by way of the woodyard, but now the mill is 
raising peanuts to make oil to convert into something, 
with a much prettier name than lard, by combining the 
oil with hydrogen, which is a waste product of the 
plant he built to bleach woodpulp. Isn’t it ridiculous? 
—but very profitable. 


It is about time for the born paper-maker to culti- 
vate a sense of the ridiculous, for a lot more foolish- 
ness is coming. It used to be foolish to talk of making 
paper from southern pine but somehow a chemist did it 
and southern mills are making not only paper but 
money. The old-line superintendent who doesn’t need 
any damned chemist to come down from Boston to 
teach him the paper business will soon be competing 
as best he can with new methods of making news- 
print from hitherto unused woods and with new 
processes for wood pulp giving hitherto unheard of 
yields. 

The fuel industries are in an extraordinary state of 
flux and many revolutionary developments are impend- 
ing. The use of powdered coal is rapidly extending. 
Low-temperature carbonization is steadily making 
headway. We are coming slowly but certainly to an 
artificial anthracite and we may confidently look to coal 
for a proportion of our motor spirit. Cheap oxygen is 
almost here and when it comes there will be profound 
changes in combustion methods and in metallurgical 
practice and these will require new refractories. 

The gas industry is facing a great development, much 
of which will be along new lines. New methods are 
available for water gas enrichment. There are serious 
proposals for the complete gasification of coal and for 
great gas works at the mines with high pressure dis- 
tribution. The industrial use of gas has just begun 
and house heating by gas is near at hand. Having 
learned to cook by gas we are now about to install the 
gas-fired refrigerator. 

If we consider power generation we find the mercury 
turbine operating at extraordinary efficiency in a nearby 
city. Steam pressures in central stations are rising 
from 500 to 700 lb. but they are not going to stop 
there. One unit in the new Edison plant at Weymouth 
will operate at 1,200 lb. while at Rugby, England, 
Benson boilers are delivering steam at 3,200 lb. 


NDUSTRIAL developments along new lines are every- 

where in progress and they call upon the chemical 
engineer for new equipment and new methods of pro- 
duction and control. Contact processes, operating at 
high pressures, present many new and serious problems 
which we have as yet hardly considered in this country. 
The pyrolysis of petroleum and of other organic mate- 
rials calls for equipment of new design and for 
fractionating apparatus of the highest order of effi- 
ciency. Whether tetraethy] lead is here to stay or not, 
it has been with us long enough to indicate that the 
whole aspect of a major industry may be changed 
almost overnight by the advent of a new product from 
the laboratory. 

Though I have read tonight no more than the first 
word of the handwriting on the wall, it must be clear 
to all of you that in the industrial revolution which it 
portends the chemical engineer will be on the firing 
line. He will be called upon to attack and conquer 
new problems at every step of the rocky road from the 
laboratory to the plant. The Institute has devoted much 
consideration to the education required to fit the chem- 
ical engineer to meet his new responsibilities. Let us 
now endeavor to educate the manufacturer to realize the 
opportunities before him, and let us teach the investor 
to appreciate the perils which confront those companies 
which ignore research. 
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Lert—Airplane view of the plant 
of the Mason Byproducts Com- 
pany, at Sausalito, California. 
The plant was rebuilt from an old 
one that used molasses from the 
Hawaiian Islands, sufficient equip- 
ment being added to produce from 
raisins the alcohols, ether, carbon 
dioxide and other commercial by- 
products. As the raisin industry 
is seasonal in character, storage 
capacity for 70,000 tons of this 
perishable raw material had to be 
provided. 





Avoiding Peak Loads 
in the Californian 
Grape Industry 





Asove—Ground floor of the still house, showing rectifying 
and refining units in the distance. After primary treat- 
ment in a “beer” still, the distillate is subjected to sec- 
ondary distillation by the batch method. 





We 


es © « Bo. t_......f 


Anove—Part of wet process, carbon dioxide purifying plant 
and gasometer. After washing in water, the gas is passed 
through permanganate solution after which it is dried 
with sulphuric acid. 


RiGHtT—Tops of fermenting vats with carbon dioxide pipe 
lines. These are flat-bottomed redwood vats, fitted with 
gas-tight covers, and in the aggregate have a capacity of 
2,200,000 gal. 
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Industrial Aleohol and Byproducts 


from Raisins 


Probable Slump in Californian Grape Industry Prevent- 
ed by Establishment of New Outlets Made Possible 
Largely Through Application of Chemical Technology 


By A. W. Allen 


Assistant Editor, Chem. & Met. 


The grape always has been considered the ideal 
source of alcohol for beverage purposes, yielding 
as much as 18 gal. per ton; but it was only when 
a deadlock was reached, following the failure of 
an attempt to market the large and increasing 
California raisin crop by intensive sales methods, 
that the possible utilization of the dried fruit on 
an extensive scale, for the production of industrial 
alcohol, was considered. The following article de- 
scribes the pioneer work in this field, at the plant 
of the Mason Byproducts Co. at Sausalito, Cali- 
fornia, where the raw material is disintegrated in 
swing-hammer mills and the pulp subjected to 
standard fermentation practice. The presence of 
much fine sand constituted a problem at first, but 
this has been solved by the adoption of simple, 
commonsense expedients. The dried fruit can be 
handled by large-scale methods and stored without 
fear of deterioration, thus permitting the all-year 
processing of a seasonal product. The only notice- 
able ill-effect of storage arose from a plague of 
flies and maggots, which were eaten by birds that 
made a temporary home of the building. These 
in turn fell easy prey to an army of cats. No 
signs are evident that the cycle of beneficent 
destruction is to be repeated. 


nouncement made last autumn that the surplus 
production of raisins in California was to be 
diverted to the manufacture of special products; and 
that chemical engineering research, leading up to 
chemical processing and chemical control, had solved 
the problem of marketing and output that was rising to 


RR tonscen of Chem. & Met. will recollect the an- 

















View of Boiler Plant, with Merit System of Automatic Oil Stoking 


an extent that threatened the disorganization of the 
industry. 

Research was started in two directions: F. M. 
de Beers was appointed in charge of work that has 
since led to the formation of plans for the manufacture 
of special raisin syrups and other byproducts, and a 
large plant is now being constructed at Fresno, Calif., 
the size of the first unit of which may be inferred when 

















Reinforced Concrete Still House 
The top of the roof serves as a spray pond. Alcohol storage tanks 
are to be seen on the intermediate floor. 


attention is called to the fact that the diffusion bat- 
tery and auxiliary equipment will necessitate the fabri- 
cation of 150,000 lb. of copper and brass. 

John Mason, vice-president and general manager of 
the Mason Byproducts Co., operating at Sausalito, on 
the northwestern shore of San Francisco Bay, attacked 
the problem from another angle; and in an extremely 
short space of time modified an old plant using molasses 
from the Hawaiian Islands, and added sufficient equip- 
ment to produce from raisins the alcohols, ether, car- 
bon dioxide and other commercial byproducts. As the 
raisin industry is a seasonal one, large storage capacity 
Was necessary; and provision was therefore made to 
maintain a reserve up to 70,000 tons maximum, a 
reinforced-concrete building with concrete floors and 
concrete roof being constructed for this purpose. 

Many problems had to be solved before smooth opera- 
tion was secured, but it is interesting to note that the 
plant began to produce a series of commercial products 
almost as soon as experimentation was started. The 
raisins, which arrive in railroad box cars containing 
from 44 to 63 tons apiece, had to be unloaded. This 
proved an awkward job, because of the stickiness of the 
mass. The final plan evolved utilized a power-driven 
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of the Three Williams Hammer Mills Used for 


Disintegrating the Raisins 





scraper, with wire-rope haulage, with which the fruit 
is shoveled from the floor of the car to the hoppeg 
of a belt conveyor. Disintegration is effected satisfac- 
torily in a Williams hinged-hammer mill, which con- 
sists essentially of rows of steel tongues hung loosely 
from bolts attached to the hub of a shaft, which is 
revolved at a high speed, the moving parts being in- 
closed in an appropriate lined housing. The machine 
used for the purpose, illustrated herewith, is similar 
to what is known as the “miller’s special,” which has 
been adopted extensively for the grinding of small 
grain, more particularly in the manufacture of animal 
feed. The raisins are wet-milled, however, and no 
dust-collecting equipment is necessary. The hammers 
used are of the straight type with sharp edges, being 
made of pieces of flat steel. 
How WEAR ON HAMMERS WAS REDUCED 

The belt conveyor from the railroad car delivers to a 
hopper, into which passes a bucket elevator that feeds 
the mill. Reduction to a pulp is prompt and satis- 
factory. The elevator boot is used for drainage. Wear 
on the hammers, however, was found to be considerable, 
because of the comparatively large amount of fine sand 
embedded in the fruit. They lasted only 18 hr.; and, 
although the expense of renewal was not a serious 
item, considering the output per machine (about 100 
tons per day) the delays involved in changing the 
hammers were vexatious and costly. This disadvantage 
was reduced to negligible proportions by the oxy- 
edges of the hammer, 


acetylene welding to the work 















Diagram Showing the Operation of the Disintegrating Mill 

















Corrugated Liner, Against Which Raisins Are Shred, and Screen 
They Pass After Disintegration 


after use in both positions, of a new alloy, “stellite,” 
composed of cobalt, chromium and tungsten, the sale 
of which is controlled by the Haynes Stellite Co. After 
reinforcing the hammer thus, the. cutting edge is sharp- 
ened square against an emery wheel. The life of the 
hammer is thereby increased to an average of 84 hr., 
and better output is secured because of the retention for 
a longer period, without need of adjustment, of the 
critical distance between hammer edge and mill lining, 
which is corrugated. 


SPECIAL PUMP FOR PULP NECESSARY 


The problem of pumping necessitated considerable 
experimentation before reasonable upkeep costs were 
secured. The sand associated with the raisins proved 
to be extremely abrasive, and a pump with a renewable 
liner was found necessary. Excessive wear was traced 
at first, however, to insufficient load, involving inter- 
mittent delivery and an undesirable churning effect in 
the body of the machine. Moreover, the stems asso- 
ciated with the raisins had a tendency to aggregate 
into mats or balls, resulting in periodic chokage. A spe- 
cial pump was therefore designed for this work by the 
Krogh Pump & Machinery Co., of San Francisco, illus- 
trated herewith, somewhat along the lines of the 
square-casing centrifugal pump used extensively in 
California and elsewhere for dredging purposes. 

The raisin pumps at Sausalito are equipped with steel 
liners and chrome-steel runners. Connection is pro- 
vided to supply clear water under pressure to the 
glands, to prevent sand working its way between the 
packing and the shaft. Advantage is not taken of this, 
however, the provision being apparently unnecessary. 














Plan of Special Krogh Pump Developed for the Handling 
of Raisin Pulp 
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A View in the Vard 


Ether building in distance, tank cars in foreground and denaturing 
plant to right. ' 


Absence of abrasion, even without water clearance, is 
probably due to the viscosity of the pulp and the lack 
of its movement toward the packing so long as the 
glands are kept tight. 

Consideration was paid to the possibility of removing 
the sand from the raisins before fermentation, but this 
was found impossible because of the consistence of 
the mass. No settlement of sand was observable in a 
test cylinder, even after standing for a considerable 
time. The pulp is therefore pumped direct to the gene- 
rators. These are flat-bottomed redwood vats, fitted 
or being fitted with airtight covers for the retention 
of the carbon dioxide evolved during fermentation. 
They were manufactured by the Pacific Tank & Pipe 
Co. and the G. Windeler Co., both of San Francisco. In 
the aggregate they have a capacity of 2,200,000 gal.; 
the largest units, of which there are 12, have a capacity 
of 150,000 gal. apiece. In this respect at least the 
plant is one of the largest in the world. Storage for 
denatured alcohol (Formula 5) is provided in = one 
1-million gallon steel tank. 


PURIFICATION OF CARBON DIOXIDE 


Wet methods are used for the purification of the 
carbon dioxide evolved during fermentation. After 
washing in water, the gas is passed through a solution 
of permanganate, after which it is dried with sulphuric 
acid. The purified product is then delivered to two 




















Automatic Recording Instruments in Still House 


The operating floor of the still house, with flow boxes and Bristol 
automatic temperature recording instruments at extreme left 


Norwalk motor-driven compressors, and loaded in steel 
cylinders with a capacity of 50 and 20 lb. each. 

The gas as marketed is exceptionally pure, analyzing 
99.7 to 99.9 per cent CO,. It is being used for an 
increasing variety of purposes. The U.S. Navy absorbs 
a large proportion of the output of the Mason Byproc- 
ucts Co., for use in refrigeration plants aboard war- 
ships, by which the obvious disadvantages of ammonia 
are avoided. Solid carbon dioxide has twice the cooling 
power of artificial ice. Moreover, it possesses the addi- 
tional advantage that an inert gas is released as heat 
is absorbed. If producible at a reasonable cost and in 
sufficient quantity, carbon dioxide “snow” may find wide 























Raw Material Supply 


ile of raisins in the storage building, sometimes 706,000 tons, is 


on hand as a reserve supply. 





Where Special Blends Are Made 


The denaturing room, showing pump, pipe connections and tanks 
for the mixing and storage of special formula alcohol 
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application as a refrigerant and preservative for use 
in the storage and transport of fish and fruit. 

Carbon dioxide inhibits oxidation, and it is therefore 
preferable to air for use in spraying paint. Its general 
adoption in the manufacture of butter would seem 
logical, to prevent the inclusion of. contaminated air 
at all stages of processing, instead of only during pack- 
ing, after all gas has been absorbed, as practiced in 
some plants. Its inclusion in ice cream has effected 
economies and has increased palatability. A recent ap- 
plication of carbon dioxide is seen in the provision of 
power for signal buoys at sea, a cylinder of the gas 
sufficing to keep the buoy in motion for two or three 
months. 

The “dry” cleaning of clothes and fabrics involves 
the use of gasoline, the fluid being removed by centrif- 
ugal force. The high speed necessary involves danger 
of fire, caused by sparks from metal buttons or other 
objects when these are thrown against the screen. 
This hazard is avoided by conducting the operation in 
an atmosphere of carbon dioxide gas. 

The recovery of byproducts often results in an in- 
crease of efficiency of major plant operation. This is 
especially true at Sausalito, where the yield of alcohol 
has been increased about 10 per cent by the provision 
of covers over the fermentation vats, which were added 
primarily to save the escaping carbon dioxide gas. 


FERMENTATION AND DISTILLATION 


Fermentation is usually active long before the vat 
is full, and is complete in about 18 hr. A marked 
decrease in viscosity occurs as the sugar is converted, 
with the result that most of the sand associated with 
the raisins is released and falls to the bottom, to be 
removed at intervals. The fermented mash is trans- 
ferred by centrifugal pump and subjected to simple 
distillation in a beer type of still, whereby the “whole 
family” of alcohols is recovered as a crude product. 
Secondary distillation is then practiced, by the batch 
method, for the recovery of the higher-grade alcohols 
and fusel oil. Ether is made by the distillation of 
ethyl alcohol in the presence of sulphuric acid. De- 
natured alcohols are proportioned according to govern- 
ment formulae, to be shipped in tank cars, drums and 
barrels. A bottling plant for “rubbing” alcohol has 
recently been added. 

During the season 1924-25 a total of nearly 80,000 
tons of raisins was treated at the Mason plant and 
converted into alcohol and carbon dioxide; and little 
time has been available for the standardization of 
methods of manufacture of other byproducts. The 
liquid and contained solids from the stills, after the 
alcohol has been recovered, is pumped to settling vats, 
the underflow from which goes to centrifuges, then to a 
Louisville dryer. The product is sacked for shipment 
as cattle feed. Yeast, formed in large quantities, is 
dried and sold as chicken feed. Potassium bitartrate 
may form an additional source of revenue. 


STEAM AND ELECTRIC POWER SUPPLY 


The steam plant consists of four 400-hp. tubular 
boilers, with lined combustion chambers, supplied by 
the Main Iron Works, San Francisco. It is planned 
to increase the capacity of the plan by the addition of 
four more boilers of the same type in the near future. 
Of the four boilers in operation, two are adjusted for 
continuous maximum production of steam. The third 
and fourth are jointly equipped with the Merit auto- 


CHEMICAL AND METALLURGICAL ENGINEERING 


Vol. 32, No. 14 


matic oil stoking system (Westinghouse Pacific Brake 
Co.), whereby the personal element in control of pres- 
sure and regulation of fuel oil is avoided. The essen- 
tial equipment includes a master controller, with dia- 
phragms and regulating valves, the movements of which 
synchronize with the pressure of steam. Each burner 
is provided with a regulator, by which flow of fuel oil 
and steam is varied accordingly by change of boiler 
pressure as transmitted through the control steam pipe. 

Electric power used throughout the plant is pur- 
chased from the Pacific Gas & Electric Co. All motors 
are operated at 440 v., using 3-phase, 60-cycle current, 
transformed from 3,000 v. A feature of the motor 
operation is the use of automatic compensators (Elec- 
tric Controller and Mfg. Co., Cleveland, Ohio). 

The fire is regulated in three steps—small, medium 
and maximum. Oil supply for the first is adjusted by 
the hand movement of valves. A medium fire is auto- 
matically regulated by the left-hand portion of the 
master controller set, and a maximum fire by the 
right-hand portion. The mechanism is actuated by 
change of boiler pressure as transmitted through the 
control steam pipe. 

Plans are under way for the selection and installation 
of a complete steam-electric power unit at the Mason 
plant, whereby highly efficient methods of current pro- 
duction will be possible, the exhaust steam being 
available for use in the stills and elsewhere. 


FLEXIBILITY OF OPERATION A FEATURE 


Operations to date have demonstrated the practi- 
cability of using the plant entirely for raisins, to handle 
up to 300 tons per day; or for a mixture of raisins 
and molasses; or for molasses alone. The ability to 
switch from one raw material to another, or to use 
both, according to market conditions and available sup- 
ply, without interference with the output of alcohol, 
is an evidence of ingenious planning. Uncertainty as to 
the amount of raisins available for conversion into 
alcohol has acted as a deterrent to initiative in some 
quarters; but Mr. Mason has shown an ability to handle 
any amount that the Californian industry cares to dump 
at Sausalito. By the full utilization of portable con- 
veying equipment he has been able to reecive and stack 
as much as 4,200 tons in a single day; to draw from 
daily deliveries or stock, as occasion demanded, or to 
switch the plant to use molasses as a raw material when 
the supply of raisins was exhausted. He is planning 
the utilization of fruit waste as a raw material for 
the manufacture of alcohol during the coming canning 
season. 

The development of commercially practicable methods 
at Sausalito, whereby domestic raisins can be used for 
the manufacture of alcohol in place of imported 
molasses, is in the form of a national insurance. The 
U. S. Navy absorbs a large amount of industrial alcohol 
in the manufacture of explosives, to dissolve shellac 
needed for the preservation of deck wood and for 
other purposes. The advisability of being able to com- 
mandeer a domestic source of supply of raw material 
in case of emergency needs no emphasis, especially when 
such a plant can also supply the carbonic acid essential 
for refrigeration purposes on warships. The produc- 
tion of alcohol by the Mason Byproducts Co. has reached 
as much as 30,000 gal. per day, and extensions are 
planned. A continuous scheme of treatment for the 
“waste” products from the stills will be developed as 
soon as opportunity offers. 
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Delegates at the Roumanian Geological Institute 
About three-fourths of the conference is present. Among those in the front row are Messrs. Zaharia, Matignon, Biilmann, 


Pope, Minovici and Norris. Parsons, 


Patterson and Seidell are present also 


Roumania Plays Host to Chemists 


Sixth Annual Conference of the International Union 
of Pure and Applied Chemistry Held at Bucharest 


By Gerald L. Wendt 


Dean, School of Chemistry and Physics, Penn State College 


HE story of the Sixth Annual Conference of the 
International Union of Pure and Applied Chem- 
istry at Bucharest is a story first of Roumanian 
hospitality, second of Roumanian industrial and scien- 
tific awakening, and third of an almost bitter struggle 
to open the doors to German chemists in the face of 
fierce post-war resentments. Scientifically very little 
was accomplished. The symposium on the nitrogen 
problem extended through two sessions, with papers by 
Giordani (Italy), Burban (Chile), Claude (France), 
Matignon (France), Warming (Denmark), Zaharia 
Roumania), and Staehelin (Roumania), but was so 
popular and historical in tone as to be of little deep 
value. Professor Moureu’s address on auto-oxidation 
and catalytic phenomena and Dr. Fourneau’s paper on 
the relation between chemical constitution and physi- 
ological properties were able presentations of real inter- 
est, but were placed at the end of a long program of 
entertainment so that relatively few of the fatigued 
delegates attended. The important committee sessions 
were brief, most business being in the form of reports 
received by mail and printed in advance. In this matter 
the American delegates received well-merited criticism 
for in several cases important reports and decisions 
needed to be postponed for a year because of the 
absence of American participation. Because of the 
expense and time involved the personnel of the Amer- 


ican delegation is not permanent and the new members 
of each year are not only uninformed but also not 
sufficiently interested to prepare the interim studies and 
reports. It is desirable for this country to adopt a 
plan for more permanent committee membership and 
responsibility with well-instructed substitutes attend- 
ing the meetings. 

The chief topic of discussion among the delegates 
was on the admission of the Central Powers to the 
International Union. The decision rests with the Inter- 
national Research Council, which was to meet in 
Brussels in July. Under the presidency of Sir William 
Pope, the Union had proposed in Copenhagen in 1924 
that any nation which joins the League of Nations may 
eventually also be admitted to the Union. On the 
protest of French delegates action was postponed until 
this year. As soon as the motion was presented, Prof. 
Einar Biilmann of Copenhagen spoke fervently of. the 
folly of connecting a purely scientific question with so 
political a matter as membership in the League of Na- 
tions, and moved to strike out the phrase referring 
to the League. This was at once seconded by Dr. J. F. 
Norris representing the United States. Discussion was 
silenced by the objection of the French delegates that 
neither Belgian nor Swiss delegates had arrived, and 
a special meeting was called for two days later. This 
interval revealed strong feeling on both sides. Denmark 
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and Holland did not hesitate to pronounce the Union 
as destined to futility as long as it excluded the unques- 
tionably important German chemistry. They pointed 


to the absence of Scandinavian delegates and the 
meager attendance from Britain (Sir William Pope, 
Dr. J. C. Drummond and Dr. C. S. Gibson); and pre- 


dicted that neither Holland nor Denmark would take 
further part in the Union until it became truly inter- 
national. On the other hand Belgium, France, Poland, 
Esthonia, Czecho-Slovakia and Jugo-Slavia found them- 
selves quite unable to forgive German war actions. The 
Belgian representative pictured the possibilitiy that 
German delegates might well be chosen from among the 
signers of the famous Manifesto of 93 and states that 
he could never, never remain in the same room with one 
of them. Italian and British opinion favored the 
original motion and although approving Biilmann’s 
motion in principle, opposed it as being undiplomatic. 
No Swiss delegate arrived. The American delegation 
was sharply divided, but voted to oppose Biilmann’s 
motion on the view that entry of the Germans through 
the League of Nations would actually be swifter than 
otherwise and would cause less resentment on all sides 


than an attempt to fling the doors wide open at this 
time. Dr. Biilmann therefore withdrew his motion. A 
vote was first taken on the abstract question as to 


whether any change in the statutes would be desirable. 
The vote stood 43 to 11 for the affirmative. The motion 
presented by the administration was thereupon passed 
unanimously. The subsequent action of the Interna- 
tional Research Council at Brussels is unknown at this 
writing. 

The primary concern of the conference was social. 
The delegates were entertained and banqueted to the 
complete exhaustion of the Roumanian pullet supply 
if not of the delegates also. Elaborate 3-hour dinners 
were offered by the Arrangements Committee, by the 
City of Bucharest, by the Associated Roumanian Petro- 
leum Industry, by the Minister of Public Instruction, 
by the Chemical Society of Roumania, by the Chamber 
of Commerce of Bucharest, by the Minister of Industry 
and Commerce, by the City and the Industrial Union of 
Medias, by the Nitrogen Fertilizer Corporation of Dicio- 
San Martin, by the Methane Gas Corporation of Saros 
and by the petroleum refiners of Ploesci. Then there 
were receptions at the villas of Professor St. Minovici 
and of Prof. N. Minovici, not to speak of the audience 
and luncheon to the chiefs of delegations by King Fer- 
dinand and Queen Marie in the Chateau Peles at Sinaia. 
Finally there were numerous official functions, with 

















Tomb of the Unknown Soldier at Bucharest 
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Parcul Carol in Bucharest 
View of King Charles Park taken from the tomb of 
the Unknown Soldier 


more speeches, such as the formal opening at which 
Crown Prince Carol presided, and the visit to the 
Roumanian Institute of Geology, the laying of the 
cornerstone of the new Institute of Chemistry at the 
University of Bucharest, and the ceremonious laying of 
wreaths on the tomb of the Unknown Soldier. All 
in all the Conference was a delightful vacation meeting 
of an international chemical club, for which the Rou- 
manian committee deserves great credit and unques- 
tioned gratitude. The writer, for one, hopes, however, 
that the Washington conference in 1926 will be more 
restrained socially, will proceed fearlessly toward a 
truly international organization (with the sacrifice, if 
necessary of those nations which cannot adopt an inter- 
national spirit), and will attack vigorously the many 
problems in all fields which require international 
co-operation. 


ROUMANIAN PETROLEUM INDUSTRY 


The petroleum region lies in Wallachia, only 50 miles 
from Bucharest and has been producing for many years. 
The wells center about Campina where is the refinery of 
the Steaua Romana (Royal Dutch). The other refin- 
eries encircle the town of Ploesci. These were all 
destroyed prior to the German invasion but have been 
rebuilt on a thoroughly modern basis. Nearly all of 
them are running on a much reduced scale and at least 
one (Dacia) has never run a barrel of oil due to the 
present marked shortage of crude. Refinery operations 
could be at least doubled in a moment’s notice if pro- 
duction of crude were increased. The upper Dacian 
sands are nearly exhausted, the Unotic are producing 
and drilling is proceeding to lower sands (800 meters) 
which are certainly present. In the first three months 
of 1925, production of crude oil by the various operators 
was about 3,700,000 bbl. of 42 gal. 

The chief obstacles to production seem to be the new 
Roumanian law that at least 51 per cent of the capital 
of all companies operating in the Kingdom must be 
Roumanian, the appropriation of all sub-soil property 
by the State so that drilling rights can be obtaine: 
only after signature of a definite royalty contract with 
the government and the ancient inheritance law o 
Roumania which has led to the splitting up of former 
estates into a multitude of tiny plots which make sur 
face leases difficult to obtain and precarious to hold 
Nevertheless the striking of a rich pool would at on 
enhance the Roumanian factor in the oil industry, a 
all transportation and refining facilities are at hand 
for a capacity much greater than present productio: 
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Chateau Peles: Summer home of the KRoumanian Royalty 
at Sinaia 


can employ. The refineries of the Royal Dutch, visited 
by the entire Conference, and particularly the plant of 
the Standard Oil which was visited by the American 
delegates, are entirely modern and in many ways model 
installations. Cracking is not common due to the lesser 
demand for gasoline in the Balkans and to a ready sale 
of gas oil for Diesel engines. Roumania has almost 
no coal deposits, so that fuel oil is a major product 
and most of the refineries do not attempt the manu- 
facture of lubricants. Thirty per cent of the total crude 
is sold as fuel oil. 

The second great resource now under development 
in Roumania is natural gas. This is widely distributed 
in the foothills of the Carpathians and is the chief fuel 
supply for the oil refineries at Campinaand Ploesci. The 
greatest wells, however, are in the valley of the Tarnava 

ver in the large central basin of the Carpathian plateau 
near the towns of Medias, Dicio-San Martin, and Saros. 
Pipe lines are now being extended to the large city of 
Targu-Mures and will undoubtedly transform and ex- 
tend its industries as they already have those of Medias. 
A striking property of this gas is that it is composed 

methane, to a purity of 99.9 per cent. It is, how- 
ever, in no case as yet used as a chemical raw material; 

spite of its purity and its obvious availability as a 

luable primary chemical compound it is used exclu- 

ely as an extremely cheap fuel. The production 
ounted to 109 million cu.m. (37 billion cu.ft.) in 

24. The gas has a fuel value of 8,500 calories 
per cu.m. 

\t Medias, this fuel supply supports a very large 

imel-ware plant and two glass plants. The Westen 
Emaille Fabrik produces several thousand articles of 
kitchen-ware daily, uses methane freely for all fuel 
purposes, but depends on a supply of very cheap hand 
labor for innumerable operations for which modern 
machinery is lacking. The same may be said of the 
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large window-glass works of the “Erste Glasfabrik mit 
Erdgasbetrieb” and the somewhat smaller green-bottle 
works of the “Glashiittenwerke Vitromethan.” These 
plants find their markets in the Balkans and in Turkey. 

At Dicio-San Martin the “Nitrogen Stickstoffdiinger 
Industrie, A. G.” has a large chemical plant for the 
manufacture of calcium carbide, cyanamide, lime, am- 
monia, caustic soda, chlorate, hydrogen and minor prod- 
ucts. This was visited by the delegates at the Invita- 
tion of Generaldirektor Forbath, and Dr. D. Staehelin, 
professor of chemical technology and of electrochemistry 
at the Polytechnic School of Bucharest, who had a large 
part in its design, and acted as guide. The plant is 
similar to others of affiliated companies at Cologne, 
Halle and Basle. 

Almost a half of the gas produced in the Saros field 
is used in this plant. It is reduced in pressure to 0.5 
atmospheres and burned under six Babcock and Wilcox 
and six Garbe boilers to develop 30,000 hp. Electric 
current is produced in four steam turbine dynamos of 
7.500 hp. each, though at present only half this capacity 
is being employed, due to difficulties of exporting across 
the numerous trade barriers at frontiers. Local lime- 
stone is burned in modern rotary kilns, with methane 
as fuel again. The lime and wood charcoal are fed to 
two electric furnaces of 6,000 kw. each for a capacity 
production of 85 tons of calcium carbide per day. 
Cyanamide is then produced by the Polzenius process 
(German patent No. 163,320), which involves very fine 
grinding of the carbide, mixing in the grinders with 
calcium chloride (19 tons of chloride to 62 tons of car- 
bide), and exposure at dull red heat, to an atmosphere 
of pure nitrogen for 36 hours. The product contains 
19.3 per cent nitrogen and is sold for fertilizer. 
Ammonia is produced in small quantities for refrigera- 
tion purposes by the treatment of cyanamid with water. 

The really noteworthy feature of this plant is the 
Borsig furnace for the production of pure nitrogen. 
This is essentially a locomotive boiler which with a fuel 
supply of pure methane at constant pressure can be so 
regulated as to burn theoretically according to the 
equation CH, + 2(0, + 4N,) CO, + 2H,O +4 

air 
8N.. The carbon dioxide is removed by scrubbing 
the flue gases with water after cooling, compression to 
10 atmospheres, and recooling; the water is removed 
by refrigeration; and the remaining nitrogen contains 
less than 0.2 per cent oxygen. The furnace operates 
continuously, practically without attention, to furnish 
nitrogen for the cyanamide furnaces. It is the nearest 
approach to the use of the pure methane as a chemical 
raw material that is to be found in this unique gas field. 

















A General View of Medias 
Enamel-ware plant is to be seen in left foreground; the tannery 
and cloth printeries are in the center; and the glass 
works in the right background 
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Aging of Synthetic Resin 
Molded Products 


Heating Phenol - Aldehyde Condensation Product 
Causes Marked Changes in Plasticity, Solubility, 
Hardness and Dielectric Strength 


By E. J. Casselman* 
Mellon Institute of Industrial Research 

IBROUS materials such as paper, duck, and as- 

bestos, firmly bound together and impregnated with 
a resinous body are known by various trade names 
such as micarta, delocto, formica, celeron, etc. Particu- 
lar reference is made to compounds formed by the 
reaction of approximately 1 mol of formaldehyde and 
1 mol of phenol. These have the well-known trade 
names of bakelite, redmanol, condensite, etc., and be- 
came commercially useful about 15 years ago. There 
are many ways of forming these resins, some of which 
are direct, and. others for special purposes are some- 
what indirect. 

Pure phenol and formaldehyde react slowly even 
when heated, but under the influence of catalytic 
agents, especially alkaline ones, combination is rapid. 
It is probable that several reactions between these com- 
pounds take place simultaneously. In the journal 
literature and patents, stress has been laid upon the 
formation of saligenin or hydroxybenzy! alcohol as the 
initial product of the main reaction. This may be true 
when acids are used as the catalytic agent, or an alkali 
such as sodium hydroxide, but commercial processes 
generally use ammonia. When ammonia is added to 
an equimolal mixture of phenol and formaldehyde, it 
first reacts with the latter to produce hexamethylene- 
tetramine, and the main reaction is between this body 
and the phenol. We know from the reaction between 
anhydrous phenol and hexamethyleneamine, that com- 
plex compounds like hexamethylenetetraminetriphenol 
are among the intermediate compounds, and the pre- 
sence of water probably does not prevent the formation 
of some of this compound even if it also increases the 
yield of saligenin. The obscurity of the condensation 
reaction does not prevent our observing that a distinct 
stage is reached when most of the original formal- 
dehyde and phenol have disappeared, leaving a resin 
that is fusible, and soluble in many organic solvents, 
and in alikali and insoluble in water and acids. 

This resin has the peculiar property of changing 
further when heated. It goes through several stages 
of decreasing fusibility and solubility until it reaches 
an equilibrium state when it has the well-known prop- 
erties of being infusible below the charring point, in- 
solubility in all known reagents, greater strength than 
any other known resin, and high dielectric strength. 
The chemistry of this change is likewise obscure but it 
consists of a polymerization, the product ultimately 
having the composition of C = 75.4 per cent, O = 18.7 
per cent and H = 5.9 per cent. Some writers have 
defined stages of the condensation and subsequent 
polymerization, but it is an open question whether the 
changes are not all continuous and the stages arbitrary. 


HARDENING DUE TO POLYMERIZATION 


The owners of the patents make the initial condensa- 
tion themselves and sell these to others who fabricate 


*Formerly with the Westinghouse Electric & Mfg. Co., by whose 
permission this article is published. 
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the final products. In making laminated products, the 
initial soluble resin is dissolved in a suitable solvent, 
usually alcohol. The alcoholic varnish is used to im- 
pregnate paper, cloth, etc., which is dried to remove 
the solvent. The treated paper is cut into suitable 
sizes, stacked, and compacted in a heated press until 
the final polymerization is complete. During the hot 
pressing, the resin has gone through all the stages of 
polymerization, first fusing and flowing around the 
fibres of the paper, then becoming infusible, and lastly 
having the properties of the completely cured resin. 
Molded products, are made from an intimate mixture 
of finely powdered initial resin and comminuted fibres. 
The hot pressing is the same, however. 

What is the difference between the binder in a sample 
of commercial micarta and the chemically pure resin 
described earlier? Why does it change during ageing 
if it has been cured to a state of equilibrium? We 
need to know something more than the organic re- 
actions to answer these questions. The main differences 
are due to impurities introduced in the process of 
manufacture. One impurity present during the initial 
condensation is ammonia, the catalytic agent. Although 
only small quantities are used in one process (a wet 
process), the last traces remain in the resin during 
all subsequent treatments. It can be removed only by 
a drastic baking at, say, 180 deg. C. In another process, 
which is an anhydrous one, large quantities of am- 
monia are used in the form of hexamethylenetetramine, 
but most of it is removed before the initial condensa- 
tion product is dissolved for use as varnish, or ground 
for mixing into a moldable powder. In spite of pre- 
cautions on the part of the manufacturers, some am- 
monia is left in the resin, and this remains either 
chemically combined or in some state of solid solution. 
As some of the users of the laminated fibre sheets 
specify that the nitrogen content shall be less than 0.2 
per cent, commercial sheets are usually within this 
limit, but it is true that more ammonia is present in 
the materials made by the dry process than in those 
made by the wet. 


CONDENSATION Is INCOMPLETE 


Another major impurity is uncombined phenol or 
cresol, remaining from the initial mix. No commercial 
process has produced a resin that does not contain some 
free phenol even when completely cured. It is too 
much to expect all the phenol to react with all the 
formaldehyde, even when the initial proportions are ex- 
actly correct. The formaldehyde being volatile, the 
small fraction that remains from the incomplete re- 
action escapes before the final curing. Phenol, being 
much less volatile, remains with the resin, and some 
is always present after the cure. A method which 
would eliminate the free phenolic bodies as well as the 
formaldehyde in the early stages of the condensation 
could be devised so that they are not present in the 
end-product, but it has not seemed necessary, as smal! 
amounts of phenol have no deleterious effects upon 
the product. 

Another major impurity is alcohol or benzol, used 
as a solvent in the varnish. When paper or cloth im- 
pregnated with this varnish is passed through a heated 
tunnel, it is possible to so regulate the conditions that 
only a part of the solvent is removed, but all of it 
may be driven off. If complete removal is attempted, 
however, the resin remaining on the paper is likely to 
flow with greater difficulty when it is later hot pressed, 
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than if a small portion of solvent is left. Furthermore, 
there is some chance that a slight curing may take 
place on the surface layers thus preventing fusing of 
the binder when the sheets are stacked and hot pressed. 
For these reasons, manufacturers dry the paper so 
that a small amount of solvent remains with the resin. 
For most purposes this is harmless, and it remains with 
the fibre board even after it is cured. 

Another impurity is water, which was originally 
present with the formaldehyde. Even if the resin as 
dissolved in the solvent is anhydrous, sheet paper or 
cloth is never entirely free from moisture, and driving 
off the solvent in the drying tunnel leaves traces of 
water behind in the same way that it does solvent. 

The last impurities worth mentioning are oxygen 
and oxygen compounds of the phenolic resins. The 
order of magnitude of these impurities is much lower 
than that of the others mentioned. The oxygen may 
come from several sources; it may be introduced in 
fact at any time when the bodies are in contact with 
air before molding. The effect of oxygen upon bakelite 
is to oxidize it, forming a dark-colored brittle infusible 
substance, likewise resinous in nature. Whereas the 
original bakelite as made from phenol has a carbon 
content of about 76 per cent, the oxidized product has 
been so diluted by absorption of oxygen in the molecule 
as to have a carbon content of only 65 per cent. In 
the process of oxidation, water is formed also, probably 
by attacking a hydrogen of one of the ring structures. 
However, oxidation does not occur to any extent at 
temperatures below 100 deg. C. and only begins to be 
rapid above 150 deg. C. 

The following impurities can always be borne in 
mind; namely, about 0.2 per cent of ammonia, up to 
1 or 2 per cent of volatile matter, mostly water and 
alcohol, and an average of 1.5 per cent of free phenolic 
body and entrapped oxygen. The effects of the pres- 
ence of impurities is easily understood. Ammonia 
and water combined increase the conductivity of the 
structure slightly. The puncture voltage of these ma- 
terials, is uniformly satisfactory, but the power factor 
may be as high as 0.5 per cent at ordinary temperatures. 


MECHANISM OF AGING 


Aging of these bodies consists largely in the gradual 
evaporation of the volatile impurities. - The humidity 
of the air affects the rate of weight loss considerably, 
and such a material in humid air may gain as much 
water from the air as it loses in alcohol, phenol, and 
ammonia by evaporation. In the dry air of a hot 
climate, a * in. thick piece may lose up to 1 per cent 
of its weight in a few weeks, while a 1 in. thick piece 
in Pittsburgh would be years changing its weight by 
0.2 per cent. The disengagement of the last traces of 
ammonia requires heat, but ammonia can usually be 
noted by its odor upon sawing, or when sawdust is 
left standing in a bottle. 

Some contraction in volume takes place upon evapora- 
tion. A lineal contraction of as much as 2 per cent 
takes place in the resinous binder, but this is much 
less in the laminated structures because of the 
reinforcing effect of the fibres. The contraction in 
the direction of the laminations is not over 0.4 per cent 
and usually is less than 0.2 per cent. A convenient 
formula to remember is, “per cent contraction is 0.1 
of per cent wt. loss.” The electrical properties are 
improved to the extent that the power factor drops 
from about 0.5 per cent to 0.2 per cent after the 
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aging process. These figures apply only to thin sheets, 
as thick sheets are so long in aging that no measure- 
ments have been made. 

It is obvious that these effects are increased and 
accelerated by heat. When micarta is used where it 
is heated, the reaction of the entrapped oxygen is also 
of importance. Of course, some reaction between the 
oxygen and the resinous binder has already taken 
place in the hot molding; in fact, the color of the body 
in the absence of dyes is a measure of the temperature 
at which it was molded. The molding is only of short 
duration as compared to service conditions. Misuse 
of a resinous body as regards temperatures of service 
may result in its disintegration, part of which is due 
to oxidation and part to chemical decomposition. 

The effect of this aging upon the hardness of the 
binder is best shown by scleroscope tests. In one 
sample, the scleroscope hardness increased from 88 to 
94 in a period in.which the weight decreased 0.78 per 
cent. It is possible to obtain resins with a sclero- 
scope hardness of 105 by appropriate heat treatment, 
but this never occurs throughout the whole body of 
the structure in any ordinary aging. 

Specific data on aging are hard to interpret be- 
cause of the dependence of the values upon so many 
variable factors, such as proportion of filler and paper, 
kind of paper, etc. However, it is fair to say that 
these resinous bodies do improve in electrical properties 


during ageing, and that other changes are slight and 
of little significance. 


ii, 
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Californian Eucalyptus Oil 


Establishment of Domestic Industry Depends on 
Research to Improve Method of Extraction 


YEEDS of the eucalyptus tree, probably of the Blue 
~JGum, Eucalyptus globulus, were first brought from 
Australia to California about 1860, according to Wood- 
bridge Metcalf.* In the settled portions of the state it 
is now one of the most conspicuous features of the 
landscape. In fact, it is so ubiquitous that in the minds 
of those unfamiliar with native forest trees such as the 
Redwood and the Sugar Pine it is considered indigenous 
and typically Californian. Other varieties, distributed 


*Bulletin & Agricultural Experiment Station, University of 
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Grove of Blue Gum, 37 Years Old, on the Campus of the 
University of California at Berkeley 


in smaller amount throughout: the state include the 
Gray, Red and Sugar Gums. 

The United States imports annually from Australia 
about 150,000 Ib. eucalyptus oil, worth about $75,000. 
This is made by distilling mixed lots of leaves of several 
of the Australian species of Blue Gum, most of which 
are not grown in California. The leaves of these 
species contain much larger quantities of oil than those 
commonly planted in this country, and the oil is richer 
in essential constituents. Several attempts have been 
made to distill a satisfactory oil from the leaves of trees 
grown in California, but apparently the product cannot 
be refined to meet U. S. pharmacopeie standards except 
at prohibitive cost. Tests at the Forest Products Labo- 
ratory showed that oil from the leaves of the California 
Blue Gum could be made to meet requirements by frac- 
tional distillation; but this process entailed a loss of 
from 35 to 45 per cent of the crude oil. The investigators 
felt that it might be possible, with an efficient plant, to 
obtain an oil that would meet U.S.P. requirements 
without re-distillation, by separating the oil into several 
fractions as it is distilled from the leaves. This has not 
been attempted, however, and it is doubtful if it would 
be profitable. The higher-grade Australian oil is avail- 
able in this country at a price almost equivalent to the 
cost of manufacture of the California crude oil. 

The cost of producing crude oil at Guadalupe, San 
Luis Obispo County, from trees cut in thinning the 
Brintnall ranch in 1921, was 60 to 65c. per pound. 
The prices' quoted on Australian oil at that time 
averaged about 10c. per pound lower. Those in charve 
of the work felt sure that, in connection with clear 
cutting operations, the cost could be cut to approx- 
imately that of the imported product. Even so, the 
California oil would be at a disadvantage unless it 
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could be made to meet U.S.P. specifications. It has been 
used only in limited amounts in the manufacture of 
unofficial medicinal preparations, boiler compounds, 
soap, and as a flotation oil. Further investigations are 
necessary to determine what equipment and methods 
are desirable for the production of a high-grade Cali- 
fornia oil at a low cost. 
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Avoiding the Effects of Corrosion 
On Buildings and Apparatus 


Summary of Present Materials and Methods Used 
Where Corrosive Chemicals Must 


Be Handled 
By W. S. Calecott 


Chemical Engineer, Jackson Laboratory 
E. I. du Pont de Nemours & Co., Wilmington, Del. 

BVIOUSLY, the subject of corrosion prevention, 

which is the problem involved in avoiding the 
dangerous effects of corrosion, can only be covered in 
a general and sketchy way in any paper, on account 
of the size of the field and the fact that almost any 
new set of conditions introduces a new problem. How- 
ever, there are a few general principles underlying 
the methods usually adopted to circumvent corrosion 
effects. 

In building construction, the unfortunate situation 
exists that the only metal suitable for structural pur- 
poses is, from the corrosion standpoint, chiefly distin- 
guished by the ease with which it is attacked, 
particularly by acids. When bare steel is used, this 
frequently introduces a serious problem, particularly 
as in most chemical plants acid fumes of one kind or 
another are likely to be present occasionally, if not 
chronically. As there is no commercial method of 
rendering structural steel inherently acid-proof, about 


‘the only solution practicable is to keep the acid away 


from the steel. Even the relatively low concentration 
of acid in the furnace gases of locomotives has been 
known to stimulate corrosion in overhead girders to 
such an extent that it was necessary to concrete the 
structure to prevent failure. In general, this illus- 
trates in principle about the only practicable method 
of corrosion prevention in buildings—if the material or 
materials of construction are attacked by any of the 
gases or liquids present, contact must be prevented. 
With steel buildings, the question usually resolves itself 
into the use of concrete, tile, brick or paint, for protec- 
tion of the walls, roof-trusses, etc. In any building 
of this type, the normal concentration of corrosive 
gases must be low, otherwise the building would be 
uninhabitable, so that the problem is in some respects 
simpler than the protection of apparatus. 

Conerete, eas well as most of the other structural 
materials used in conjunction with steel, possesses the 
disadvantage of being, to a certain extent, porous, so 
that corrosive gases and liquids can penetrate to the 
imbedded steel. In such a case, the expansion of the 
steel due to the formation of more bulky corrosion prod- 
ucts may crack the concrete or other surrounding 
medium. In order to alleviate this condition, the steel 
is sometimes covered with a layer of neat cement, or 
even coated with sodium silicate and then with neat 


Paper read before the Chemical Safety Conference, Wilmington, 
Del. May 22-28, 1925. 
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cement, thus maintaining a alkaline condition in the 
immediate neighborhood of the steel. Effective ventila- 
tion in a building, by diluting the gases, would minimize 
this effect, and would also improve general operating 
conditions. Where imbedding in tile, concrete, brick 
or other non-metallic materials is not practicable, about 
the only recourse is through painting and careful 
periodic inspection. For exposure to acid fumes, non- 
metallic materials, such as tile, brick, and concrete, 
are in general more suitable than steel, as being less 
affected by a low concentration of acid fumes. Certain 
special steels, notably the copper-bearing ones, have 
shown their value under these conditions, also. 


CORROSION OF FLOORS 


The floors of buildings in which corrosive materials 
are handled present a problem in themselves, as floors 
are not only exposed to corrosive gases, but also, on 
account of spills, leaks, etc., to any concentration of 
almost any corrosive substance. To prevent destructive 
action of these materials, there are two obvious rem- 
edies: the floor may be covered with an impervious, 
unattackable material, or provision may be made for 
removing corrosive material immediately. The best 
method, of course, would be to combine the two meth- 
ods; that is, use impervious unattackable flooring mate- 
rial, and provide ample facilities for washing down 


_ rapidly when any spill or leak occurs. Of course, in 


such a case, ample floor drains, properly located, should 
be provided and a large supply of water. The choice 
of flooring material must, of course, depend on the 
nature of the materials being handled. Steel or con- 
crete, for instance, would be satisfactory for caustic; 
mastic, or acid-proof brick for acids. 

Oufside steel equipment, such as storage tanks, which 
may be exposed to acid fumes and are, therefore, sub- 
ject to accelerated rusting, may generally be best taken 
care of by painting, preferably with a paint of the 
asphaltic type, though cement coating has been used 
with success for this class of work. 

The danger element from apparatus is generally due 
to mechanical failure of some’ portion, consequent upon 
its weakening by corrosion. The obvious and perfect 
remedy for this is, of course, to select materials for 
apparatus construction which are not attacked by the 
materials being handled. Unfortunately, this is more 
easily said than done. The whole field of corrosion is 
one of the most obscure branches of chemical engi- 
neering and will probably remain so for some time to 
come. Each new reaction is a problem in itself, and 
the selection of the proper material may involve 
considerable research. This is true to such an extent 
that some perfectly feasible reactions have never been 
commercially developed on account of the impossibility 
of finding equipment in which to carry them out. For 
example, there is in the literature a process for recov- 
ering as hydrochloric acid the chlorine of the Solvay 
process; the process, however, requires fusing anhy- 
drous phosphoric acid, a treatment which no known 
material will withstand. 

A great deal of work is now being done on this 
subject, under the auspices of the National Research 
Council, committees having been appointed by several 
scientific societies, including the American Chemical 
Society, American Institute of Chemical Engineers, 
American Society for Testing Materials, American 
Electro-Chemical Society, and a great deal of high- 
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grade work is being done by various universities. 
However, to date there is no recommended practice 
code, although an approach to it has been made in an 
excellent book on the subject by Turner and Hamlin, in 
which the various materials and their use are classified 
and discussed. Such a code would be of great assist- 
ance, as it would at least state the standard practice 
for handling a given material. 


MATERIALS OF CONSTRUCTION 


In selecting a suitable material for apparatus con- 
struction, the first difficulty encountered is the very 
limited field from which the choice must be made. If 
only resistance to corrosion were required, the choice 
would be simple, but this is complicated by the fact 
that the material must also have suitable mechanical 
or physical properties. Still more unfortunately, the 
materials of suitable physical properties are very likely 
to be entirely unsuitable chemically, and vice versa. 
From the point of view of strength, the ease of work- 
ing, and other mechanical properties, the ordinary 
ferrous metals leave little to be desired but, unfor- 
tunately, they are readily attacked by acids and, if 
alloyed so as to increase their acid resistance usually 
become either unsuitable physically for structural 
work or highly expensive. Since, on account of cor- 
rosion, the average life of chemical apparatus is rather 
short, it must be constructed of relatively cheap mate- 
rial. In calculating this cost, of course, it should be 
figured as added to the price per pound of the material 
produced in the given piece of equipment, during its 
useful life, otherwise the results may be distinctly 
misleading. 

On account of the chemical unsuitability of many of 
the materials possessing suitable mechanical proper- 
ties, and vice versa, the chemical engineer is frequently 
forced to the expedient of combining two materials in 
such a way that one supplies the mechanical strength, 
the other the resistance to corrosion. Although this 
type of construction is quite common, as evidenced by 
the large number of lined vessels used (lead lined, 
enameled, tile lined, copper lined, nickel lined, silver 
plated, etc.) it is, strictly speaking, a subterfuge to 
evade the difficulty of no one suitable material existing. 
Ordinarily, since a lined vessel of any sort really con- 
sists of two vessels, one within the other, the probability 
of faults of some sort is multiplied by two. Also, since 
the material furnishing the mechanical strength is, in 
this type of construction, usually readily attacked by 
the material being handled, a spill or a pinhole in the 
lining may cause extensive and rapid destruction of the 
stronger metal. For this reason, the lined type of con- 
struction, while frequently inevitable, must be consid- 
ered undesirable. 

As previously stated, the first line of defense in con- 
structing apparatus for handling dangerous material is 
to select a structural material far as 
unattacked under the conditions. Since, however, if 
there is any corrosion there is a possibility of ultimate 
failure, either in whole or in part, some provision must 
be made so that this failure will not endanger the oper- 
the nature of the provision to be made and 
precautions to be taken depending, of course, on the 
nature of the operation and material being handled. 
Briefly, the conditions to be taken into account are the 
physical condition of the vessel contents (solid, liquid 
or gas), the nature of the hazard therefrom (whether 
due to the inflammability, toxicity, or corrosiveness), 
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and the temperature. The general principle to be borne 
in mind in safe-guarding such equipment is that, when 
the escape of material takes place, contact with the 
operator must be prevented. The provision for accom- 
plishing this mechanically depends on the nature of the 
reaction vessel, which may operate at atmospheric or 
elevated pressure, handling solids, liquids, or gases, 
either inflammable or non-inflammable. 

The explosion or fire danger from accidental escape 
of inflammable material can obviously he avoided by 
having present nothing capable of igniting the mixture. 
This would require that, in such cases, vapor-proof 
globes be used, static eliminated by suitable grounds, 
open flames forbidden, etc. It should be borne in mind 
that many substances can be ignited without contact 
with a flame, the temperature of spontaneous (and 
instantaneous) ignition being sometimes as low as 150 
deg. C., so that steam pipes, or the friction of a gas 
passing through a pipe at high velocity, may serve to 
ignite the gas; also that a current of inflammable gas 
may drift a considerable distance in dangerous con- 
centration, so that all possible ignition sources must 
be removed to a safe distance or provision made by 
suitable ventilation for the immediate dilution of the 
inflammable gas below the explosive concentration. 


RISK OF EXPLOSIONS 


With the fire or explosion risk properly safeguarded 
against, the remaining precautions necessary can be 
largely confined to the neighborhood of the reaction 
vessel. Obviously, the fundamental difference between 
apparatus working under ordinary pressure and that 
working under raised pressure is that, in the case of 
a leak, the contents of the latter escape more rapidly, 
and an explosion is possible in which the vessel itself 
may become the danger element. Taking this latter, o: 
explosion risk, first, the obvious way to prevent explo 
sive failure, due to weakening of the entire vessel by 
corrosion, is frequent inspection to insure that the 
material retains its original thickness and structure. 
This last is important, as in many cases metals ma) 
suffer heavy corrosion, with serious loss of strength, 
without change in dimensions; brass, for instance, may 
become, through dezincification, a loose porous mass of 
spongy copper, cast iron a graphite-like body, etc. The 
inspection should thereforé be thorough, so that i! 
will be certain not only that the thickness is still suffi- 
cient, but also that the metal still possesses the neces- 
sary physical characteristics. The method of inspection 
will, of course, vary with the equipment. Test holes 
may be drilled, and later welded or otherwise plugged, 
the thickness measured directly or, in some cases, X-ray 
photographs taken. Periodic hydrostatic tests should 
also be applied, at a pressure of at least 50 per cent 
above the working pressure being used. 

In general, in all vessels handling corrosive materia! 
the principle to be observed is to remove sttch material 
to a safe place, or render it harmless, without permit- 
ting it to come in contact with the operators. In the 
case of vessels handling solids the problem is relatively 
simple, as solids do not leak readily and are relatively 
non-corrosive, so that the problem is really one of pre- 
venting dust poisoning or ignition. In the case of 
vessels containing liquids, the apparatus should be in- 
stalled in a casing of light sheet steel on suitable 
material, either tight at the bottom and capable of 
holding a charge, or drained to a suitable receiver. This 
arrangement can frequently be made at slight addi- 
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tional cost, if borne in mind in the original design. 
Caustic firepots, for instance, are commonly placed 
above settings capable of holding a charge of caustic. 
Autoclaves should be cased, so that in the event of a 
leak the material will be prevented by the case from 
being forced directly out into the operating space. The 
casing should extend down to a floor, so that no one can 
walk under the apparatus, and if the material gives off 
poisonous vapors, the casing should be ventilated 
thoroughly. 

For vessels employed in handling toxic or corrosive 
gases, the usual method is to provide means of remov- 
ing the gas and diluting below the danger point before 
discharging into the air. The degree of thoroughness 
of removal and extent of dilution necessary depends, of 
course, on the nature of the toxic substance. Some, 
like cyanogen chloride, produce such unpleasant symp- 
toms, in less than lethal concentration, as to force imme- 
diate abandonment of the neighborhood; others produce 
little or no effect till a dangerous concentration is 
reached. Each gas is really a problem in itself, but 
the general principle of rendering the escaping gas 
harmless by dilution is the most practical to use in the 
majority of cases. 


SAFETY DEVICES FOR EQUIPMENT 


Where safety devices are used in connection with 
corrosive chemicals, the behavior of these under the 
working conditions becomes very important. Safety 
valves may be stuck down by cement-like corrosion 
products, vent lines may be completely stopped in the 
same way. In one recorded case (Old Dominion Line 
Steam Ship “Jefferson”) a fusible plug in a_ boiler, 
intended to prevent overheating, was rendered infusible 
by corrosion, a boiler explosion resulting. Safety disks 
are more dependable than safety valves, as corrosion 
usually weakens the disk and thereby increases the 
factor of safety on the autoclave. Also, on account of 
the small weight of metal in a safety disk, expensive 
metals can be employed if more suitable from either 
the chemical or mechanical point of view. 

In the actual design of the apparatus, the working 
conditions must control the design, so that general rules 
could hardly be laid down. A few points, sometimes 
ignored, might be mentioned. It is well recognized that 
galvanic couples or combinations of dissimilar metals 
should not be used in an electrolyte. It has frequently 
been overlooked, however, that a rivet or staybolt in 
a plate may constitute such a couple, due to the working 
of the metal of the rivet or bolt, or the inclusion of 
oxide in the joint. A weld may similarly set up a 
potential sufficient to cause rapid failure, so that appa- 
ratus subject to electrolyte corrosion should contain 
the minimum number of joints, and those hammer- 
welded and impurity-free, as far as possible. 

Since corrosion takes place faster at an angle or 
intersection of two planes, sharp corners of any sort 
should be avoided in apparatus subject to such action; 
also, sharp corners and crevices are difficult to clean, 
and consequently present a hazard in making repairs. 
Corrosion is stimulated by velocity, particularly turbu- 
lent, so any parts subject to the action of liquid in 
turbulent flow should be made easily replaceable or 
extra heavy, or both. 

Another reason for simplicity in design is to facili- 
tate repairs. If possible, the apparatus should be so 
designed that any parts subject to corrosion can be 
readily removed, and worked on outside the vessel; that 
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is, it should not be necessary to enter the vessel to 
make repairs. The vessel should also be of such simple 
inside design that it can be thoroughly cleaned from 
the outside before being entered for inspection and 
repairs. 

a a 


The Relation of Plant Design 
To Storage Facilities 


Before the Chemical Safety Conference, Wilmington, 
Del., May 22-23, 1925, a paper was read by W. H. Kiler 
that gave some information on the relation of storage 
facilities to plant design, with particular reference to 
practice in the explosives industry. Mr. Kiler said that 
the storage of raw materials, materials in process, and 
finished product is as much a part of good plant design 
as the manufacturing process. “The size of storage will 
depend upon the geographic and economic iocation of 
the plant. The kind of storage will depend upon the 
kind of materials to be stored. Some materials should 
not be stored in wooden structures while others should 
not be stored in steel structures. Frequently a com- 
bination of the two is necessary. For example, it is 
inadvisable to store nitrate of soda in wooden build- 
ings. The nitrate of soda will actually impregnate the 
wood, weakening the structure in about the same man- 
ner as dry rot. The impregnated wood is highly 
combustible and spontaneous combustion is likely to 
occur. 

“Proper storage for materials in process must be con- 
sidered especially from the geographic standpoint. 
With some materials, it is absolutely essential that some 
type of humidity control be installed, whereas with 
others the material may be stored in the open. We 
have had a peculiar example of storage of materials 
in process in our mixed acid storage tanks. The mixed 
acid is nitric and sulphuric acids mixed to proper 
proportions for nitrating purposes. The nitric acid, 
being volatile, distills off when the tank is exposed to 
direct rays of the sun and remains in the tank as a 
gas until the tank cools off, when it condenses forming 
weak nitric acid. The globules of weak acid run down 
the sides of the tank to the surface of the acid where it 
lies as weak nitric acid and attacks the metal of the 
tank. As a precaution, we are now installing sun- 
shades all over all mixed acid storage tanks to prevent 
this.” 

Storage of Finished Product. “In the explosives 
industry, the storage of finished product resolves itself 
into two points: proper distancing, and protection 
against the weather under proper distancing, we mean 
distance from adjacent plant buildings, from public 
highways, from public railroads and from buildings of 
adjoining property owners. Under proper protection 
from the elements, there should be subdivisions as to 
class of structure and type of material that is being 
stored therein. 

“We store commercial high explosives in brick maga- 
zines properly equipped with ventilators and sand tray 
where necessary and with adequate bullet-proof doors. 
The reason for this type of construction is obvious. 
Black powder in kegs is stored in wooden frame build- 
ings, galvanized iron or zinc covered. 

“In general, the storage of finished product is a prob- 
lem which must be analyzed from the standpoint of the 
material to be stored, taking into due consideration the 
geographic location and the economic location of the 
plant in question.” 
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Determination of Grit in Clays 


Comparison of Centrifugal, Flotation, Elutriation and 
Screening Methods for Classifying Fine Suspensions 


By G. M. Darby 


Research Engineer, The Dorr Company 


HE main purpose in washing clays is to remove 

the sandy or gritty material. The completeness 

to which this is accomplished depends upon the 
equipment and methods employed, and these, in turn, 
are determined by the character of the unwashed clay 
and the requirements to be met. 

The removal of sand of 100-mesh or coarser may be 
accomplished by crude washing methods. When clay 
entirely free from 200-mesh grains is desired the prob- 
lem is not so simple. Requirements for clays free of 
all particles coarser than 300 or 400-mesh and finer are 
becoming more frequent. Requests are frequent for 
methods and machines for producing a clay absolutely 
“grit free.” 

This term “grit free’ is found to convey a variety of 
different meanings to different persons, and in different 
industries. In one instance, a clay containing a maxi- 
mum of 2 per cent of 200-mesh grit was considered to 
answer the description, while in another, a clay all of 
which passed 300-mesh was still considered “gritty.” 
It is evident that the term “grit free,” 
definite. 


as used, is not 


The object of this paper is to list and discuss various 
methods of determining the size and amount of grit in 
clays. Clays and tales used for fillers were obtained 
and tested by different methods. The samples tested 
were (1) Georgia clay (2) Georgia clay, (3) English 
clay, (4) Pennsylvania clay (washed), (5) English clay, 
(6) tale, (7) tale (washed). 

Nos. 1, 2, 3, 5 and 6 are samples of paper fillers 
being used by large paper mills. Nos. 4 and 7 are sam- 
ples of paper fillers prepared on semi-commercial scale 
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Fig. 1—Nobel Elutriation Apparatus 


operations by Dorr equipment at the Westport Mill. 
The Southern Experiment Station, Bureau of Mines, at 
Tuscaloosa, Ala., is conducting a similar investigation 
and it is hoped that the results obtained will lead to 
standardization of the methods. 

The most common procedure is to rub some of the 
material between the teeth. Such a test is qualitative 
and merely indicates the presence or absence of grit. 
Another test, also more or less qualitative, is to spread 
a paste of the sample upon clean glass with a thin 
spatula. Grit, especially the coarse, is readily detected 


by the “feel” and by the striations formed upon the 
surface of the glass. An experienced operator might 
approximate the grit in the sample by either of these 
methods, and thus determine if it is suitable for his 
own specific use. Although one cannot consider such 
tests as accurate they are being used. 

The personal element is too great a factor in these 
qualitative tests. They do not furnish basis for com- 
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lig. 2—Mesh and Particle Size Conversion Chart 


paring results by different observers. A study was 
therefore made of the various quantitative methods. 

1. Elutriation (Nobel Apparatus). 

2. Flotation (E. Sutermeister method). 

3. Flotation (A. D. Little method). 

4. Centrifuging. 

5. Wet screening. 

1. Elutriation—Elutriation means (Tr. Faraday Soc., 
vol. 8, pt. 2, pp. 22, 23, 32) “Purification by washing and 
pouring off the lighter matter suspended in water, leav- 
ing the heavier portions behind.” It is really a classifi- 
cation in the vertical flow of a fluid, and dependent upon 
the specific gravity, shape and size of the particle, and 
the velocity of the flow. It is quite apparent that elu- 
triation may be used for classification of particles too 
fine to be separated by screens. A “Nobel Elutriating 
Apparatus,” shown in Fig. 1, was used. The volumes 
of the four conical-shaped reservoirs were 4 pint, | 
pint, 2 pints and 4 pints respectively. 

The method is accurate and gives consistent results, 
but the time required is objectionable. To facilitate 
this method, a chart was prepared. The purpoze of 
the chart shown in Fig. 2 is to present a method by 
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which one may quickly correlate a screen opening or 
the diameter of a particle to its corresponding mesh. 
and vice versa. As some people think in terms of mesh, 
while others think in definite particle sizes, the results 
are given in both terms. 

A study was made of the present screen scales being 
used by W. S. Tyler, Multi Metal Co., Newark Wire 
Cloth Co., and the ;' 2 system was adopted as a basis 
for graphs up to, and including 325-mesh. The screen 
openings for 500, 800 and 1,000-mesh were obtained 
from Truscott’s “Textbook of Ore Dressing,” and were 
included as they were very near to the straight line 
graph. By plotting these results on logarithmic paper, 
with the openings or particle sizes in millimeters or 
inches as abscissas, and the corresponding mesh as 
ordinates, the graph is a straight line, the ratios be- 
tween the sizes of openings in successive screens being 
a constant. Once the diameter of a particle has been 
determined in either millimeters or inches, it is a sim- 
ple matter to find its corresponding mesh. For ex- 
ample, supposing a particle has a diameter of 0.05 mm. 
Lay a straight edge on the 0.05 mm. line, until it 
crosses the “lower scale” graph. Then extend this 
point, where the two intersect to the left or right, and 
read the mesh diameter, which in this case would be 
approximately 260. Some of the points are not exactly 
in the graph, but this error is undoubtedly less than 
the error of the microscopic measurement of the par- 
ticle. 


Table I—Duplicate Tests, Using Nobel Elutriating Apparatus 
Reservoir Reservoir Reservoir Reservoir 
No. | No. 2 No, 3 No. 4 
Sample Per Per Per Per Overflow 
No. Cent Mesh Cent Mesh Cent Mesh Cent Mesh Per Cent 
1 0.41 250 2.70 390 2.92 750 5.39 970 §88.58 
0.14 440 1.64 530 .27 720 3.67 1,000 91.28 
2 3.65 340 6.02 500 6.72 830 12.43 1,000 71.18 
4.35 345 4.45 560 6.92 850 11.70 1,000 72.58 
3 2.89 410 4.07 450 7.05 770 = 12.13 870 73.86 
2.64 325 4.00 650 3.48 730 11.20 1,000 78.68 
4 0.24 170 1.03 490 0.20 670 1.30 730 4 8=697.23 
0.28 180 0.74 500 0.32 700 1.26 800 97.40 
) 2.66 260 6.67 440 8.04 580 10.50 820 72.13 
3.04 240 6.76 455 8.30 670 11.60 1,000 72.30 
6 39.32 365 5.80 560 12.74 870 15.30 1,000 26.84 
48.86 300 8.59 470 11.83 700 «611.75 1,000 20.97 
7 0.56 480 0.32 730 2.36 890 14.86 1,000 81.90 
0.36 470 0.17 700 1.50 1,000 15.04 1,000 82.53 








2. Flotation—One flotation method (E. Sutermeister, 
“Chemistry of Pulp and Paper Making,” pp. 303-304) 
depends upon elutriation and sedimentation. With cer- 
tain modifications, this method gave good results. 
The simplicity and elimination of the personal equation 
in the manipulation makes this method attractive. 
It is fairly rapid, a test being completed in about two 
hours. 


Table I1l—Duplicate Tests, Using Sutermeister Method 


Per Cent Per Cent Per Cent 
Sample Coarser Than Coarser Than Finer Than 
Ni 200 Grit 300 Grit 300 Grit 
0.26 0.20 2.90 
0.24 0.20 2.60 
2 0.18 0.28 4.70 
0.16 0. 40 5.11 
0.08 0.18 5.55 
0.11 0.22 5.40 
4 0.04 0.02 3.40 
0.08 0.04 4.00 
0.24 0.34 5.88 
0.24 0.32 6.52 
6 1.26 6.73 32.19 
1.30 5. 20 33.33 
7 0.07 0.10 1.54 
0.08 0.08 1.78 
3. Flotation—The results from another flotation 


method (Griffin’s “Technical Methods of Analysis,” p. 
318 were as follows: 
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Table III—A,. D. Little Method 
SE Se 1 2 3 4 5 6 7 
PUP GORE BETS... ccc ss ecseee EGS 8.98 8.75 2.25 ©.575 31.57 16.67 
Per cent grit duplicate... ... 0.75 1.85 1.80 2.03 1.05 22.25 11.55 








The writer’s experience with this method shows that 
the personal equation is a very large factor in its 
manipulation. , 

4. Centrifuging—Following the general procedure 
given in the Bureau of Soils Bulletin No. 84 “Modifica- 
tion of the Method of Mechanical Soil Analysis,” a 
method combining the use of screens and a centrifuge 
was tried. This method was quite rapid, and at first 
seemed to offer the best procedure by which the grit 
in the clays could be quickly and accurately determined. 
Later developments, however, showed that the degree 
of centrifugal force had to be varied for different sam- 
ples of clay. This method is still being used by several 
paper manufacturers, and is probably giving good com- 
parable results when only the one grade of clay is being 
tested. Other paper concerns have abandoned its use in 
favor of other methods, as the results obtained were 
considered only comparative and not quantitative. 

Several changes were made during the investigation 
to facilitate operating conditions. The speed could not 
be kept at 1,000 r.p.m. for all clays, as the bulk of some 
clays was thrown out with the grit. It was found neces- 
sary to reduce the speed to 600 r.p.m. for one clay, and 
to 300 for another, in order to get clean grit. The 
necessity of operating at various rates of speed for 
different clays introduces a variable at the very start. 
This method, at best, gives inconsistent results with the 
same operator, while the results obtained by different 
operators have still greater divergence. 


Table IV—Duplicate Tests by Centrifuging 


Per Cent Per Cent 
Greater Than Less Than 

R. p.m 350 Grit 350 Grit 
! 1,000 0.55 16.62 
1,000 0.63 5.62 
2 600 0.65 37.40 
600 0.60 11.75 
3 300 0.35 14.92 
300 0.30 14.12 
4 1,000 0.09 1.71 
1,000 0.17 0.25 
5 600 1.21 16.39 
600 1.37 17.75 
6 600 10.90 34.20 
600 6.75 43.00 
7 600 0.75 1.86 
600 0.75 2.86 


5. Screen Test— As some paper manufacturers 
speak of grit as the per cent residue retained on a 
200-mesh screen, with a maximum limit of 0.02 per cent 
for high-grade paper clays, the following should be of 
particular interest. The procedure is quite similar to 
that employed by the Bureau of Standards, Washing- 
ton, D. C. Four standard 8-in. diameter screens (100, 
200, 300 and 325-mesh), are stacked so that the 100- 
mesh screen is on top, and the 325 on the bottom. A 
100-gm. sample is mixed with 400 to 500 c.c. of water 
in a small churn. A light churning disintegrates the 
lumps and permits thorough wetting of the sample. 
The mixture is poured on to the 100-mesh sieve, a por- 
tion at a time, using a fine spray of water under con- 
siderable pressure to wash the clay through the screens. 

The sieves are rather delicate and rubbing them not 
only distorts the apertures, but it also forces oversize 
particles through the openings. It is advisable to spray 
the material on each sieve in succession, in order that 
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each residue may be cleansed, the washings passing on 
through to the finer sieves in the nest, and finally into 
the receiver. The sieves and receiver are dried at 105 
deg. C. and the residues are then weighed. The sum 
of the 100 and 200-mesh residues is considered as grit, 
which should be less than 0.03 per cent. The 300-mesh 
and the 325-mesh sieves serve to give additional sizing 
that would be of value if further work is contemplated 
when the grit in the finer material is to be determined. 
The material in the receiver may be flocculated by the 
addition of a small amount of acid and can then be 
filtered, dried and weighed, or its weight may be esti- 
mated by difference. 

Fine Screening 


Table V—Duplicate Tests by 


Per Cent Per Cent Per Cent Per Cent Per Cent 

Greater Than Greater Than Greater Than Greater Than Less Than 

Sample 100-mesh 200-mesh 300-mesh 325-mesh 325-mesh 
1 Trace 0.26 0.20 0.09 99.45 
Trace 0.24 0.20 0.07 99.49 

2 Trace 0.075 0.260 0.087 99.578 
Trace 0.067 0.176 0.098 99.659 

3 Trace Trace 0.032 0.034 99.934 
Trace Trace 0.026 0.031 99.943 

4 0.026 0.018 Trace Trace 99.956 
0.022 0.027 Trace Trace 99.951 

5 0.012 0.156 0.182 0.042 79.608 
0.015 0.115 0.192 0.069 49.609 

6 Trace 0.985 4.235 0.719 99.061 
Trace 0.923 5.923 0.856 92.298 

7 0.028 0.050 0.036 Trace 99. 886 
0.030 0.046 0.042 Trace 99. 882 


COMPARISON OF METHODS 


Choice of a method of testing depends on whether 
the grit to be determined is finer or coarser than 325- 
mesh. If it is coarse grit alone with which we are 
concerned, then the wet screening method is to be pre- 
ferred. But if it is the grit finer than 325-mesh that 
is to be estimated, then some form of elutriation or 
flotation should be used. A combination of screens and 
either eluriation or flotation would be applicable in case 
both the coarse and fine grit were to be determined. 
Elutriation in combination with the microscope was the 
most accurate of the methods investigated, and it is to 
be highly recommended for the determination of the 
finer sizes. The varied rates of upward flow in the 
different sized jars dependent upon their areas, permit 
a fairly close sizing of the particles. The time required 
for the test, including filtering and drying of the resi- 
dues and measuring of the particles, does not make it 
attractive for routine testing. There is an ever-increas- 
ing demand for the production of fillers and clays of 
particular sizes much finer than the finest screen, and 
elutriation will probably become an accepted method by 
which these particles may be accurately sized and esti- 
mated. 

The Sutermeister flotation method offers a possibility, 
combining the principles of screening and elutriation. 
It is rapid and accurate, as the results obtained can be 
checked closely by different operators. The selective 
classification action of the different rates of upward 
flow, as are present in the Nobel elutriator is not ob- 
tained, but the results obtained are comparable and 
should be well within the limits necessary for paper 
filler control. 

The A. D. Little flotation method does not give con- 
sistent results, and it is difficult to see how it could be 
refined with the elimination of the human factor during 
its operation. 

The necessity of varying the speed in the centrifugal 
method for various clays excludes its use as a general 
method. 

It is believed that wet screening, using standard 
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100, 200 and 325-mesh sieves offers the best procedure 
for the sizing and determination of coarse grit in paper 
filler clays and tales. Although this investigation in- 
cluded the use of a 300-mesh sieve it is not entirely 
essential that it should be used as it is an expensive 
screen, and there is not enough difference between it 
and the 325 sieve to warrant the use of both sieves. 
Hence the 300-mesh sieve may be omitted as its open- 
ing does not fall in either the \/2 or the } 2 sys- 
tem. Standard sets of sieves based upon the \/2 


or the ;' 2 ratio system, are the only ones recom- 
mended. 

The writer wishes to express his appreciation to his 
co-workers, Messrs. R. P. Kite and G. L. Benjamin, 
of the Westport Mill staff, for their assistance in the 
preparation of this paper. 
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Solving Heat Transfer Problems 
Graphically 


How a Simple Chart Can Be Used to Analyze 
or Synthesize Over-All Rates of Heat Flow 


By John A. Potter, Jr. 


Los Angeles, Calif. 


N ADAPTING the work of recent investigators 

to the design of heat-transfer equipment for use in 
petroleum refining, gasoline recovery and refrigera- 
tion, many rapid methods of calculation have become 
necessary. 

One of the equations the designer of heat-transfer 
equipment is constantly using is that for the summa- 
tion of the individual conductivities of the several 
mediums comprising the resistance between the hotter 
fluid and the colder one: 


0 = ——— 
1 1 1 
U%*0;*0.* - - 

U = Over-all heat-transfer rate expressed in 
B.t.u. per hour per sq.ft. of surface per 
deg. F. mean temperature difference. 

U,,Un, = Separate heat-transfer rate of each 
medium, through which the heat passes. 
All are expressed in the same common 

unit as the over-all transfer rate. 
A better idea of what is meant by the medium 
referred to may be gained from Fig. 1. The symbols 
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sahering film of fluid 
0 ——————————— 





Fig. 1—In an ordinary 
heat exchanger the over 
all resistance to heat flow 
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correspond to those used in the first example of Fig. 2, 
which represents in graphic form the several conduc- 
tivities in the separating wall of a heat-exchanger, for 
absorption-oil. The thermal sum is the over-all heat- 
transfer rate and is obtained most conveniently by the 
alignment chart yet to be described. 

In Examples 2 and 3, Fig. 2, illustrating an oil and 
gas cooler, respectively, in which the cooling medium 
is untreated water, the scale factor is prominent. 
Common carbonate scale has a conductivity of 3.50 per 
in. of thickness, hence a layer of scale 0.02 in. in 
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Fig. 2—Analysis of Over-all Conductivities. 
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Fig. 3—Alignment Chart 
for the Solution of the 
Summation Equation 


Fig. 4— Illustrating t’'.e 
Geometric Basis of the 
Alignment Chart 








thickness, the maximum set, has a conductivity of 175. 
This is considerably more than authorities give for the 
thermal conductivity of chalk, but compactness and the 
presence of water in the scale explains the use of 
the larger figure. An analogy for this would be the 
greater conductivity of wet clothing as compared to 
dry. It will be noticed in the examples given that 
the conductivity of the metal itself comprising the tube 
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is neglected. The conductivity of metal is so high in 
comparison with the other components that it has no 
effect on the final summation. 

In Example 4, Fig. 2, that of a:heater for fuel oil, 
the conductivity of the adhering: condensate on the 
steam side is not considered. When air or oil is present 
to an appreciable extent in the steam, as for instance, 
with an oil heat exchanger supplied with exhaust steam 
from auxiliary engines, or when the apparatus is a 
feed-water heater or condenser with an over-all trans- 
fer rate considerably above 200, this factor should not 
be neglected. 

Fig. 3 is an alignment chart for the rapid solution 
of the summation equation. It is especially valuable 
in analyzing heat-transfer rates, that is, working back- 
wards from test data for the purpose of distributing 
the proper conductivities to the several resistances com- 
prising the separating medium. It differs from the 
usual form of alignment chart in that it is not logarith- 
mic, but is founded upon the following geometric 
construction: 





By proportion, in Fig. 4, : a u > = hi 
B 
Or, (U4 — U) (Up — U) = UW’ 
Whence, 
. 1 
74 ‘— % 
Us  U 


B 
The first example in Fig. 2 is worked on the chart by 
way of illustration. 
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Mellon Institute Publications 


The Mellon Institute of Industrial Research, Pitts- 
burgh, Pa., have issued a third supplement to Bulle- 
tin No. 1, Bibliographic Series, giving a list of books, 
bulletins, journal contributions and patents by members 
of the Institute during 1924. The works mentioned in 
this list are of much interest and utility to those con- 
cerned with industrial research. Copies of the list will 
be sent gratis to research workers who apply to the 
Institute. 

ge 


Materials of Construction for 
Very High Temperatures 


In the July, 1925, issue of “Fuels and Furnaces,” 
H. von Wartenburg of the Danzig Technical School 
gives a table dealing with materials of construction 
useful when dealing with very high temperatures. The 
table follows: 


Highest 
Prempe rature 


Material Possible Attacked by Permeable Remarks 
Deg Deg t 
; I 
3000 5432 ; 
Carbon in form of | vaporizes at | Oxveer hydroger Gases Oxides are 
graphite | 2000 3632 | above 2000deg. C pas wae 
| 2500 4532 Reducing agents Usefulin ox- 
Zirconia | 3000 5432 \especially hydrogen| Hydrogen | idizing gases 
| used Silica | 1300 2372 Hydroge nh 
= liceous | May be 
Substances: } used only in 
Hard Porcelain 1600 2922 Chlorine with . oxidizing 
Marquardt’s Mass | 1700 3102 | formation of FeC! gases 





Metals: | 
Platinum | 
30% Iridium- | - 
Platinum 2000 3632 | Carbon, silicon, 
Iridium | 2200 3992 | phosphorus, gases 
Tungsten ’ and metals 
Tantalum | 3000 5432 | containing sulphur | 


1600 2922 


Hydrogen 
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Principles and Operating Conditions 
of Chromium Plating 


Successful Application of Electrodeposited Metal to 
Face of Printing Plates Suggests Other Possible Indus- 
trial Uses When Extremely Hard Surface Is Essential 


By H. E. Haring 


Associate Chemist, Bureau of Standards 


at the Bureau of Engraving and Printing, the ink 

which remains on the surface of the plate is 
removed before each impression, leaving ink only in the 
lines. Removal is accomplished by first wiping the 
surface of the plate with muslin or burlap cloths, 
followed by a vigorous polishing with the palms of the 
hands. Consequently, the plates are subjected to severe 
abrasion and do not yield as many impressions as are 
often obtained in ordinary or “surface” printing, which 
requires only light pressure and causes but slight 


I: “PLATE” or intaglio printing, such as is used 


abrasion. 

Until a few years ago, all plates at the Bureau of 
Engraving and Printing were made of steel by a 
mechanical transfer process and were case-hardened. 
In order to meet increased demands, an electrolytic 
process for reproducing the plates was introduced in 
1919, the essential details of which were described by 
W. Blum and T. F. Slattery (Chem. & Met., 1921, vol. 
25, p. 320). The nickel-faced electrolytic plates do not 
resist abrasion as well as the case-hardened steel. 
In order to increase the useful life, the application of 
extremely hard chromium metal was undertaken suc- 
cessfully. Scratch hardness measurements recently 
made at the Bureau of Standards on deposits of 
chromium indicate that it is considerably harder than 
the hardest steel. 

it is possible to produce a printing plate with a 
chromium surface by either of two methods: (1) By 
depositing an initial layer of chromium instead of 
nickel upon the form or negative plate, or (2) 
by depositing a thin layer of chromium upon the nickel 
surface of the finished printing plate. In view of the 
difficulties involved in the first process, the second 
method was adopted. Our experience has shown that 
the thickness of the chromium plating need not exceed 
0.0002 in. (0.005 mm.) in order to yield a greatly 
increased service, and as there are usually no significant 
lines in the engraving that are less than 0.002 in. 
(0.05 mm.) wide, ie., 10 times the thickness of the 
coating, no appreciable change in the design or the 
impressions is produced by the plating. Actually, 
as a result of the poor throwing power in chromium 
plating, the lines are made deeper and the impres- 
sions are better than from the original plates. The 
chromium deposit must be at least as smooth and bright 
as the surface upon which it is applied, otherwise it 
will “hold ink” and be useless for printing purposes. It 
is essential that this type of deposit be obtained in the 
plating operation, because the extreme hardness of the 
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chromium makes subsequent polishing exceedingly 
difficult. 

Although over 1,000 printing plates have already 
been coated with chromium, it is not yet possible to 
predict the probable average service, as they last for 
many months and few have thus far been discarded. 
The results indicate, however, that “back” plates, the 
originals of which are “lathe engraved,” will last sev- 
eral times as long as the nickel-faced electrolytic plates 
and at least twice as long as case-hardened steel plates. 
On “face” plates, on the originals of which most of 
the work is hand engraved, and on which the lines 
are consequently much finer, the life of both steel and 
electrolytic plates has hitherto been very short. 
Chromium has proven particularly valuable for these 
plates. It has not only made possible the use of the 
less costly electrolytic plates for “faces,” but has also 
greatly increased the life of steel plates used for that 
purpose. The chromium was applied to steel plates 
which had not been case-hardened, and thus a trouble- 
some and expensive operation was eliminated. The 
ultimate value of the chromium plated printing surface 
will depend not only upon the increased service 
obtained, i.e., the lower cost for plates per 1,000 impres- 
sions, but also upon the increased security derived from 
the fact that the impressions from the chromium- 
surfaced plates are identical almost up to the point of 
failure, whereas with the steel- or nickel-faced plates 
there is a gradual but constant loss of definition. 
Another great advantage of the chromium surface is 
that it can be renewed. After the chromium plate 
has been worn almost through it can be “stripped” off 
and a new surface deposited, without any loss of 
definition. At this early stage it is impossible to esti- 
mate the exact annual saving that may be effected at 
the Bureau of Engraving and Printing by the use of 
chromium but it will almost certainly extend into 
hundreds of thousands of dollars. 


GENERAL PRINCIPLES OF DEPOSITION 


No attempt will be made to discuss the history or 
theories of chromium deposition. A brief statement or 
the probable principles is, however, essential for an 
understanding of the specific steps in the process to 
be described. 

The majority of chromium plating solutions that 
have been suggested have two recognized constituents. 
chromic acid (more strictly speaking, chromi 
anhydride or chromium trioxide), CrO, (usually about 
250 gm. per liter or 33 oz. per gal.), and chromic sul- 
phate, Cr,(SO,), (from 3 to 5 gm. per liter or 0.4 t 
0.7 oz. per gal.). A bath of this composition wa 
recommended by Sargent (Trans. Am. Electrochem 
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Soc., 1920, vol. 37, p. 479), and by subsequent authors. 
The chromic acid serves as a chromium reservoir and 
insures, by cathodic reduction, a constant supply of 
trivalent chromium ions, in the form of chromic sul- 
phate, from which the chromium is actually deposited. 
Although chromium can undoubtedly be deposited from 
a solution of this composition, the metal efficiency and 
the character of the deposit tend to vary erratically. 
This behavior indicates that some variable has not been 
controlled. Consideration of the factors involved in 
chromium deposition points to the acidity (hydrogen- 
ion concentration) of the solution as that factor. 

It is believed by the author that the successful depost- 
tion of chromium from a solution such as the above 
depends primarily upon the maintenance of the proper 
acidity and that this is most readily accomplished by 
having present in the solution, in colloidal suspension, 
a compound (or compounds) of trivalent and hexavalent 
chromium, to which the term “chromium chromate” 
has often been applied. The exact composition of this 
compound is now under investigation. Such a com- 
pound readily neutralizes any excess acid with the 
regeneration of chromic acid and the _ trivalent 
chromium salt. Any decrease in acidity merely 
results in the formation of more of the colloid. The 
presence of chromium chromate insures a practically 
constant hydrogen-ion concentration; in other words, it 
serves as a “buffer.” 

It has been found that chromium chromate may be 
added to the bath as such, or may be formed in the 
bath by the addition of any basic material or reducing 
agent that contains no detrimental constituents; or by 
the use of chromium anodes (the use of chromium 
anodes in solutions of this type was shown to be prac- 
ticable by Schwartz. See Trans. Am. Electrochem. Soc., 
1923, vol. 44, p. 451), or even with lead or other 
inert anodes, provided that. the efficiency of oxidation 
of the solution at the anode is less than the efficiency of 
reduction of the solution at the cathode. Among the 
basic materials that may be added are chromic 
hydroxide (suggested as a constituent of a chromium 
plating bath in U. S. Patent 1,496,845 to G. Grube, 
1924); Cr(OH),, basic chromic carbonate, Cr,O(CO,),, 
and probably barium hydroxide, and basic lead car- 
bonate. Among the suitable reducing agents are 
hydrogen peroxide (suggested to the author by J. R. 
Cain, who is associated with this Bureau), which acts 
as a reducing agent upon chromic acid, and probably 
hydrogen sulphide, and alcohol or other organic com- 
pounds that can be completely oxidized, or which form 
readily volatile products that can be easily removed. 
Compounds such as chromous hydroxide or carbonate 
serve both as basic and reducing substances in the 
plating bath. 

In the actual process at the Bureau of Engraving and 
Printing, chromium carbonate is added to the baths. 
In the amount used (7 gm. per liter or 1 oz. per gal.), it 
dissolves completely with effervescence. In common 
with all other methods which result in the formation 
of chromium chromate, it produces a change in the 
color of the solution from a transparent deep orange 
to a nearly opaque reddish brown. The exact concen- 
tration of the colloidal chromium chromate is unimpor- 
tant. It is only essential that it be present in excess. 
The anode and cathode areas should be in such ratio 
that the amount of colloidal matter in the solution is 
kept fairly constant. For the operation at the Bureau 
of Engraving and Printing, lead anodes are used and 
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the optimum ratio of anode area to cathode area has 
been found to be approximately 1 to 2. 

In the operation of most plating solutions it is essen- 
tial to success that three factors be carefully adjusted. 
These are acidity, temperature, and current density. In 
fixing any one of them, the value of the other two must 
be considered. This holds true to an extreme degree in 
chromium deposition. Acidity is regulated in this par- 
ticular case by the use of chromium chromate as a buffer. 
Satisfactory results depend then on the selection of 
the proper temperature for any given current density 
or vice versa. By changing temperature and current 
density with respect to each other, 3 distinct types of 
chromium deposit can be obtained. At a given current 
density, by increasing the temperature one obtains in 
order (1) a matte or “frosty” deposit ranging in color 
from quite dark to light grey, (2) a beautifully bril- 
liant, smooth deposit of fully as high a luster as the 
base metal, even after hours of deposition, (3) a 
smooth, but scanty deposit of bluish, “skimmed-milk” 
appearance. If the temperature is fixed and the current 
density is increased, these deposits will be obtained in 
the reverse order. The grey deposit (1) is really a 
“burnt” deposit. From the preceding discussion it can 
be seen that within limits a “bright” deposit can be 
obtained at any current density, if the temperature is 
properly chosen, and conversely. 

The curves in Fig. 1 show the relation between tem- 
perature and cathode efficiency for the given current 
densities. In this article all calculations of cathode effi- 
ciency are based on hexavalent chromium. The meas- 
urements plotted in Fig. 1 were made upon steel 
cathodes, and have been found to apply approximately 
to other metals, including copper, brass and the 
exterior surface of nickel-plated steel, copper, or brass. 
Upon the nickel face of an electrolytic plate, however, 
it requires 200 amp. per sq.ft. (22 amp. per sq.dm.) 
to duplicate curve B. It is suggested that this 
anomalous behavior is due to the presence in the initial 
face of the nickel deposit of very much finer crystals 
or crystal nuclei than in the back or last layer of such 
a deposit, and that these crystal nuclei catalyze the 
reduction of chromic acid and thus lower the cathode 
efficiency. 

Curve B was selected as the “operating curve” at 
the Bureau of Engraving and Printing. In view of 
the fact that the metal efficiency, at any given tempera- 
ture, increases with current density, it is desirable to 
select as high an operating current density as is com- 
patible with a readily controllable temperature and with 
the available voltage. Furthermore, it will be seen 
that a “bright” deposit can be obtained over a wider 
range at high than at low temperatures and current 
densities. 

The marked drop in the efficiency of metal deposi- 
tion with decreasing current density is the principal 
cause of the poor throwing power of chromium plating 
baths. This condition must be improved if chromium 
deposition is to be utilized on recessed work. Prelim- 
inary experiments indicate that the presence of boric 
acid in the bath may lead to some improvement, but 
further work will be required to confirm this. 

In chromium plating in general it is desirable, and 
upon steel, nickel, and other metals of a similar nature, 
it is absolutely essential that the work to be plated be 
introduced into the bath with the current on. In con- 
tact with chromic acid without any current passing, 
metals such as those mentioned become passive. In 
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order to deposit chromium it is of course essential that 
the cathode potential be made at least as negative as 
the static potential of “active” chromium. The poten- 
tial of passive metals is about a volt more positive 
(more noble) than the potential of active metal, conse- 
quently approximately a volt more is required to 
initiate chromium deposition on a passive than on an 
active metal. If the current is turned on after such 
work has been introduced into the bath those parts of 
the work which normally tend to receive the higher 
current densities are “activated” first and consequently 
first plated upon. It is then easier, by about one volt, 
to continue deposition upon those parts of the work 
which receive the initial deposit, than upon the passive 
areas which not yet in the plating circuit. As 
a result, chromium is obtained only on the areas which 
normally receive a high current density. If observed, 
this effect may have been previously attributed to 
“poor throwing power.” If, however, contact of the 
work with the solution closes the circuit, passivity can- 
not occur, and the apparent throwing power will be 
decidedly improved. Even on flat cathodes, such as are 
plated at the Bureau of Engraving and Printing, this 
expedient must be resorted to, otherwise large areas 
of the plate cannot be covered. 

The passivity of iron and nickel is of decided value 
in another connection. Chromium deposits are 
anodically soluble in the chromium plating bath and 
can be removed from steel, nickel and similar metals 
by simply reversing the plating process. The base 
metal becomes passive and remains unaffected. Oxy- 
gen is evolved as soon as all of the chromium is removed. 

This stripping method cannot be used to remove 
chromium from copper or brass, as these metals are 
anodically attacked by chromic acid. Chromium can 
be removed, however, from-copper or brass by making 
it the anode in dilute hydrochloric acid. The chromium 
dissolves, and the is not seriously 
attacked. 


are 


eopper or brass 


OPERATING CONDITIONS 


The conditions successfully used for the past several 
months may be summarized as follows: 


Gm. per Oz. per 
Solution Composition: Liter Gal. 
EE 250 33 
Chromium sulphate, Cr.(SO,), ......... 3 0.4 
Chromium carbonate, Cr.0(CO;), 7 1.0 


Thus far, only “C.P.” chemicals have been used, as 
time did not permit a study of the effects of probable 
impurities in commercial materials. The exact concen- 
trations are not important, in fact one bath was oper- 
ated until its concentration was only about one-half 
the original, without producing detrimental results. 
It is preferable, however, to maintain it uniform. 

The solution can readily be analyzed by determining 
by electrometric titration (1) Cr¥!, and (2) total Cr. 
after oxidizing the solution with ammonium persul- 
phate; and (3) gravimetrically determining sulphate 
by precipitation with barium chloride in the presence of 
hydrochloric acid. The CrO, content (A) is derived 
from (1); the total Cr™! content (B) is (2) — (1); the 
Cr"! sulphate content (C) is computed from (3), and 
the Cr"! chromate content (D) is computed from (B) 
—(C), and may be expressed in terms of chromium 


carbonate or whatever other substance is employed. 
The solution is contained in a cylindrical 40-gal. 
(150-liter) stoneware jar. 


This jar is of such dimen- 


CHEMICAL AND METALLURGICAL ENGINEERING 


vI 





Vol. 32, No. 14 





40 


>Cr 
$ 





™ 
o 


Oo 


Cathode Efficiency Per Cent Cr 








20 30 40 50 60 
Bath Temperature Deg.C 


Fig. 1—Cathode Efficiency vs. Temperature 


sions that there is but a few inches clearance around 
the edges of the plate, which is about 15 in. by 18 in. 
or 38 cm. by 46 cm. when it is suspended in the center 
of the solution. The anodes are suspended near the 
edge of the tank, about 7 in. (18 cm.) from the face 
of the plate. No chromium is deposited on the back of 
the plates. The anodes consist of four sections of lead 
pipe, ? in. (2 cm.) outside diameter, immersed to-a 
depth of 18 in. (46 cm.). The total anode area is about 
1 sq.ft., i.e., approximately one-half the cathode area 
Behind the cathode is suspended a lead pipe coil which 
can be used for heating or cooling the solution as 
desired. In order to eliminate any danger from break- 
age and also to facilitate temperature control, th: 
stoneware jar is immersed in water in a larger tank. 
Near one side of the tank is located a suction flue, 
which obviates any danger from the large amount of 
fine spray evolved from the solution during plating. 
This spray is said to attack the nasal septum. 

Steel and electrolytic plates are prepared for 
chromium plating in the same manner. After several 
minutes of electrolytic cleaning as cathode in an alkaline 
cleaner, they are well scrubbed with powdered pumice, 
rinsed in warm water, rapidly dried, and placed in 
the plating bath while they are at approximately the 
bath temperature. As stated previously, it is essential 
that the contact of the plate with the solution close the 
circuit. Drying is apparently not absolutely essential, 
but it has yielded more consistently satisfactory results. 

The plating bath is maintained at a temperature of 
40 to 50 deg. C. (104 to 122 deg. F.) and preferably 
at 45 deg. C. (113 deg. F.). The current density used on 
steel plates is 100 amp. per sq.ft. (11 amp. per sq.dm.) 
and on electrolytic plates 200 amp. per sq.ft. (22 amp. 
per sq.dm.). Under these conditions in both cases the 
metal efficiency is approximately 12 per cent. In order 
to obtain about 0.0002 in. (0.005 mm.) of chromium, 
the steel plates are plated for 60 min. and electrolytic 
plates for 30 min. The tank voltage required under the 
stated conditions for steel plates is about 7 volts and 
for electrolytic plates about 9 volts. 

In conclusion the author desires to express his sincere 
appreciation to William Blum of the Bureau of Stand- 
ards for his active and helpful interest in this problem, 
and to T. F. Slattery and W. E. Bailey of the Bureau of 
Engraving and Printing for their invaluable aid in 
the adaptation of the process to this special use. 
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Eleetriec Trucks and Tractors 


In Process Work 


The Use of This Equipment Effects Material Handling 
Economies Throughout the Chemical Engineering Industries 


By Harold J. Payne 


Of the Staff of the Society for Electrical Development, 
New York, N. Y. 


HERE is no question as to the savings obtained 

by mechanical methods compared to manual meth- 

ods of material handling provided only that the 
power driven equipment employed has been designed to 
fit the job. Nor is there any question as to the pos- 
sibility of meeting this last condition in a large major- 
ity of those plants—and they are legion—that have 
not as yet advanced from the practice of yesterday to 
that of the present. But as in making progress in 
strictly process operations, it is frequently necessary 
to shake off a worn out heritage before the initial step 
may be made. 

Accurate analysis of current cost of interdepartmental 
transportation is invariably enlightening. “Overhead” 
on the books of any concern may well be regarded 
skeptically at a time when labor is high and compe- 
tition keen. Isolation of the various items going into 
this classification is likely to cause considerable con- 
sternation—in no respect to a greater degree than in 
the case of the cost of material handling if hand trucks 
and wheelbarrows play an essential part in the methods 
used. 

When a decision is made to investigate possible ways 
and means of paring down these costs to an irreducible 
minimum, the experience of the various concerns that 
have specialized in recent years in building apparatus 
of one type or another for increasing the capacity of 
the so-called unproductive workman becomes invaluable. 
No single type can possibly meet all conditions ade- 
quately, nor will any concern of repute hold such to be 
the case. In general, however, a line may be drawn 
between fixed and mobile machinery for doing this 
work and analysis of local problems by plant engineers 
should be sufficient in most cases to determine which 
general type is most suitable. 

The factors entering into such a study vary so widely 
from industry to industry, and even from plant to 
plant within a single group, that it is practically impos- 





a 





sible to discuss any of them in general terms. Straight 
line, synchronized flow from step to step in process is 
a normal objective in every case, but the dollars and 
cents aspect of such an ideal frequently makes a com- 
promise advisable, especially in the case of older plants 
that were built before interplant transportation was 
regarded as worthy of the same thoughtful study and 
control as major process operations. Granted that a 
certain handling operation is being carried on with 
apparatus for which the motive power is human brawn, 
the most important problem from the viewpoint of man- 
agement is to determine a means for cutting down the 
labor requirement without making an unjustifiable in- 
vestment and without sacrifice in general efficiency. If 
the flow is continuous between two fixed points, if the 
volume is sufficient to keep a fixed conveyor working 
the greater part of every working day or if the points 
are so located that a gravity conveyor can be installed, 
it is quite probable that the fixed system is most desir- 
able—with the proviso that alterations required can be 
made without undue outlay. 


PREVIOUS PRACTICE IS A GUIDE 


In very many operations in which wheelbarrows and 
hand trucks of one kind or another have been used 
previously, it is likely that power equipment for the 
same work should be sufficiently flexible to work be- 
tween varying points, carrying fluctuating loads. This 
is the logical field for the industrial electric truck in 
its various modifications. The particular purpose of 
this article is to point out in the first place what types 
of storage battery trucks are available, secondly what 
the costs of operation may be expected to average and 
thirdly a few specific instances of performance in the 
chemical engineering industries. 

There are five modifications of storage battery truck- 
ing equipment in use at the present, each of which is 
particularly fitted to meet a given set of working con- 





























Electric Trucks in the Fertilizer Industry 











At the left and in the center are shown two methods of loading bagged fertilizer into cars, one using load truck and trailer, the 
other using low lift truck and skid platforms; the picture at the right shows several 


low lift trucks 





at work in a fertilizer warehouse 
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Electric Trucks Have Been Found to Fulfill Many of the Handling Requirements of the Rubber Industry in a Satisfactory Manner 





On the left a high lift truck is stacking skid platforms loaded with sheet rubber, while on the right trailers loaded 
with finished automobile tires are being handled into and out of a warehouse. 


ditions. The low platform utility type, the low lift, the 
high lift, the crane and the tractor comprise this list. 
The low platform is suited to heavy jobs where loads 
are best handled on and off the truck at every trip. 
The low lift and the high lift types are alike in that 
they both carry a load previously placed on skid plat- 
forms, the former elevating only far enough from the 
floor to allow clearance, the latter carrying its load 
up to a height of from 4 to 8 ft. for tiering or placing 
loads in trucks or cars at a considerable elevation above 
the working area. The crane truck is a portable power 
plant, having all of the usual functions of a 2 to 4-ton 
crane with the added advantage of complete flexibility 
of movement either with load or without. The tractor 
resembles the lift trucks in that idle time to allow 
loading and unloading is not required. The load is 
placed on trailers that in turn are made up and handled 
very much as platforms or skids—the only difference 
being that the trailers can carry several times the load 
of a single truck at equal speed over the same route. 
This makes the tractor-trailer system especially suited 
for long haul work where considerable tonnages are 
moving. . 

As in deciding on the general type of equipment to 

















Tractor and Trallers Form a Logical Combinatien in 
the Sugar Industry 
Empty trailers can be loaded while the tractor takes full ones to 


the plant and in this way the ship can be unloaded at top speed 





be used, it is equally necessary in the case of industrial 
electrics to make a plant survey to determine the 
modification best fitted for a definite service. For- 
tunately, however, there is usually sufficient overlap in 
applicability to allow a truck intended primarily for 
one operation to function satisfactorily on other jobs. 
In order to arrive at an accurate estimate of the 
economies effected by this equipment, it is essential 
in the first place to establish reliable figures on costs. 
Fortunately a survey made in over 30 plants checks the 
experience of one concern that has kept detailed rec- 
ords of which a summary follows. The hourly costs 
given include depreciation, figured separately on truck 
and battery, interest at 6 per cent, insurance, power 
and maintenance and other garage expenses. The last 
two items have been carried down to include tires, 
battery solution, garage insurance, lubrication, a pro- 
portionate share of all garage expense, a proportionate 
share of the overhead required to carry extra batteries, 
steam for heating the garage and for battery cleaning, 
city water, distilled water, etc. All of the figures given 
are based on a year of 300 working days, of 84 hours 
each. The service in which this entire fleet is used 
averages fully as heavy as is encountered in industrial 
practice. With guess work entirely eliminated in the 
establishing of these costs, it is clear that they assum: 
definite significance. They represent the net outlay 
required to place in the hands of an individual trucker 
the means for increasing his capacity by from 5 to 29 
times depending on the distance over which he has to 
travel and the nature of the material he is to carry. 


Idle Time Working Tin 


Type Equipment Cost Cost 

Per Hi Per Hr 
Heavy Highway Tractors 37 .80 
Light Industrial Tractors Unknown .38 
Two-ton High Lift — 31 3 
Two-ton Low Platform A* ; 23 46 
Two-ton Low Platform B* ..... 24 49 
One-ton Crane Hoist . , 41 78 
Two-ton Crane Hoist . 7 22 64 


*Competing makes of same machine 

Figures that are available on the operation of a fleet 0! 
elevating platform trucks in especially strenuous leather 
plant service indicate a daily unit truck cost of $5. In 
the light of the experience of other concerns this is 
higher than the average which may safely be considered 
to run between $3 and $4 per truck per day. A concern 
using a large number of modified high lift machines 
for handling sheet metal finds a cost of $2.40 to cover 
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all charges. In connection with these costs one impor- 
tant tact must be kept constantly in mind—namely that 
inferior storage battery trucks and tractors are not 
being manufactured. The plants from which instances 

performance are taken use equipment of very nearly 
all makes now on the market. 


SUGAR REFINING PRACTICE 


Only two gaps exist in the chain of operations con- 
ducted in most cane sugar refineries where material 
in process cannot be handled in the fluid or semi-fluid 
state. Raw sugar from boat to storage or breakers and 
the finished product from packing room to warehouse 
or outbound carrier must necessarily be handled in solid 
form. Because of the very large tonnages that have 
to be moved—many refineries melt 1,000,000 lb. or more 
a day—large storage areas have to be used, partly to 
take up the slack between receipt of cargoes and partly 
to meet varying market conditions. This in turn de- 
mands that mechanical equipment for handling the 
commodity be flexible since the points between which 
the sugar is flowing are constantly varying. Further 
requirements are mechanical strength and fool-proof 
operation, since the service is heavy and the typical 
longshoreman is likely to be careless. 

The flat bed low platform truck is usually favored for 
handling the raw sugar. At one plant 16 of these 
machines readily handle more than 1,500,000 lb. of 
sugar in an 8-hour day—and have moved 5,000,000 in 
24-hour service. The average haul to the breaker is 
350 to 400 feet over a rough roadway; the average load 
is 9 350-lb. bags and the average time required for 
a round trip including loading and unloading is from 
10 to 12 minutes. In this work it costs approximately 
$3.50 a day to multiply the hand truckers capacity for 
work by Az. 

About 3,500 trailers are used in connection with 
9% tractors at this plant for handling the finished sugar. 
The product is placed directly on the trailers as it 
is packed, is then dropped to the main storage floor 
by elevator and hauled in trains carrying as many 
as 48 barrels to the warehouse. Hauls vary from 200 
to 1,200 feet. No difficulty is experienced in rounding 
corners in aisles 6 feet wide. The finished product 
remains on wheels until it is moved to outbound carriers, 
thus eliminating rehandling. Incidentally, storage either 
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High Lift Truck in a Paper Mill 
Handling such bulky and heavy loads as rolls of finished news- 
print was a difficult problem until the high lift truck was 
put to use on this service 


in this form or on skids obtains a lower fire and water 
insurance rate due to the ease with which material can 
be broken out in emergency. The comparison between 
manual methods and this system—48 barrels carried 
per trip per man against one—indicates a very great 
saving obtained through the application of power. 


PAPER AND PULP MILL APPLICATIONS 


As in the sugar industry, wet handling is practiced 
wherever possible in paper and pulp mills. There are 
many operations, however, for which industrial elec- 
trics are proving their fitness. One Maine mill uses 
2 high-lift trucks for carrying skid loads of pulp- 
wood from pond to grinders—an operation that would 
probably not be feasible in a new mill but one which 
demonstrates the capability of this kind of equipment 
to bridge the gap between yesterday’s methods and 
the present. Formerly it was necessary to unload and 
stack wood for each grinder and to rehandle in charg- 
ing the pockets. The present scheme allows placing 
skid loads (about 3,500 lb.) directly on the platform 
of each grinder—saving at least 3 men over the old 
method where the vehicle was a car running on an 
industrial railway. At the same mill a truck of similar 

















Tanneries Find Trucks and Tractors Useful in Handling Hides and Leather 











\s be seen from these pictures, both the skid platform and the trailer methods of handling are useful in the leather plant, where 
in a discontinuous manner. 


bulky loads must be handled 
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construction carries laps of pulp from wet machines 
to beaters or to cars in which some is shipped. For- 
merly a small four-wheel hand truck was used that had 
to be unloaded at each trip. Piling directly on skids 
and storing in this form totally eliminates lost motion. 
Some mills have even gone so far as to ship their 
products on skid platforms thus eliminating rehandling 
in and out of the car. 

Other uses to which the elevating platform type of 
truck has been put are for moving the broke baskets in 
which waste paper from the machines is returned to 
the process and for handling supplies from car to ware- 
house and thence to all parts of the mill. A Niagara 
Falls plant uses a. fork type of truck for moving small 
skid loads of paper from step to step in the finishing 
room. One of the largest roofing concerns in the coun- 
try finds that a fleet of elevating platform machines 
used with live skids has effected a great increase in 
the speed and economy of handling its finished products 
from factory to storehouse and thence to outbound rail- 
road cars into which the trucks carry their loads 
without difficulty. One of the most significant recent 
developments in this field has been the application of a 

















Unioading Ships at a Tidewater Piant 
Where the rise and fall of the tide involves moving goods upgrade 
during part of the day, storage battery trucks are an ideal 


solution of the handling problem 





Lift Trucks and Skid Platforms Serve the Brick Industry 
\s a substitute for the wheelbarrows that characterized the brick yard in the palmy days of cheap labor, 
the electric truck has proven to be not only satisfactory but economical. 














modified truck to moving very wide and heavy rolls of 
newsprint. 


LEATHER PLANTS FIND MANY USES 


In the leather industry, wet handling is impractical 
and the sequence of operations varies considerably with 
the condition of hides and the product to be made. 
Here again hand trucks and carts have been long used 
for conveying hides from one operation to the next. 
At present, however, several tanneries have taken up 
the idea of putting power to work in handling material. 
One tannery executive goes so far as to consider an 
investment in a single elevating platform type truck 
the best ever made by his concern in mechanical equip- 
ment. This particular plant tans about 30,000 skins 
per week. For the single truck in use, 116 skids of 
various types including a one yard, self dumping steel 
hopper, have been provided. Slimy runways and a large 
amount of salt drip have to be constantly contended 
with, but in 6 to 8-hour service this machine is earn- 
ing from $9,600 to $12,000 annually by releasing from 
8 to 10 men for service in other parts of the plant 
where they are badly needed. The work done by the 
truck includes unloading cars, carrying skins and 
chemicals to storage and thence to process. The skins 
are carried first to the washing wheels, then to liming 
pits, to dehairing*machines and finally to the tan yard. 
So far as possible skins in the plant are kept eritirely 
on skids to facilitate moving. 


THE RUBBER INDUSTRY IS AWAKE 


Perhaps because of its relative youth, the rubber 
industry has a habit of leaving few stones unturned that 
promise to effect economies in production costs. As in 
leather plants, a large number of handlings are required 
for every unit of product turned out. Likewise the 
points between which the various materials must be 
handled vary considerably making it almost impossibl 
to maintain any fixed system to cover the entire plant. 
Hence the electric truck has been widely accepted and 
because of the attention given operation and main- 
tenance problems, has demonstrated unusual savings. 
In one representative New England tire plant the engi- 
neer in charge of transportation holds that 1,000 men 
could not do the work that his fleet of 15 elevating trucks 
and 6 heavy industrial tractors are doing. Special skids 
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have been designed for carrying both long and short 
rolls of calendered stock, for books of tread plies, 
for tire molds, for milled stock, for factory waste and 
for broken boxes and cases. Rubber, fabric and chemi- 
cals are moved through succeeding steps to the tire 
building departments—practically every handling being 
made by this means. All of the equipment is busy 
9 hours a day, some of it working at night as well. 
In a normal day about 7,000 loads totaling at least 
2,400 tons in weight have to be moved indicating a 
saving by the power truck of approximately $1.50 per 
ton handled. 

It may appear a long jump from a rubber works to a 
brick plant but as with process apparatus, it is the 
operation rather than the industry that is significant. 
The evidence for this is provided by a Massachusetts 
brick yard where 30,000 bricks are burned a day. For 
handling the brick from kilns to storage and thence 
to shipping platform, the elevating truck with skids 
has been found to serve admirably. The operation is 
entirely out of doors and partly over bare ground, yet 
the truck which has been in use for the past two years 
has consistently demonstrated a saving of six hand 
wheelers. Ordinarily two kilns are cooled simulta- 
neously. The truck driver runs directly into the kiln for 
his load—averaging about 500 brick—backs out, drops 
his load nearby, picks up the skid that he has brought 
from the yards and places it in the kiln for another 
load, then resumes the loaded skid and runs to the 
storage area. In this way he serves the two crews that 
are at work in the kilns placing the brick on the skids. 
The cost of moving these bricks has been brought 
down nearly 4 cent apiece by the truck. 

The list of industries already making extensive use 
of storage battery truck transportation is by no means 
limited to those mentioned above but there is little point 
in continuing to cite instances of performance. In the 
majority of plants where manual methods of trucking 
or handling are now used a storage battery truck can 
be found to do the same job with a saving of 
from 3 to 25 unskilled workmen at a daily cost not 
exceeding $5.00 for actual truck fixer charges. 

Beyond the dollars and cents appeal of mechanical 
methods for handling material, several other advantages 
are almost invariably realized once installation has been 
made. Labor turnover, for instance, is usually reduced 























Spotting a Freight Car with a Tractor 
ng the periods in which a tractor is not engaged in the work 
for which it was primarily purchased it can be made to 
perform many useful services about the plant. 


Du 
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because the work is lightened and hence made more 
attractive. Higher wages can frequently be paid and 
justified in the light of the higher production per man. 
Increased speed of movement through process lowers 
inventories of material that must be stocked, The 
safety of workers is made more secure due to the 
absolute control made possible when power-driven 
equipment is employed. Congestion is cut down and 
effective storage areas are increased. Delays due to 
faulty hand trucking can be eliminated because of the 
increased speed and capacity of the industrial electric. 
Perhaps most important of all, the unproductive worker 
is given time, opportunity and encouragement to think 
—invariably an incentive to smoother operation. 

The time has past when a policy of laissez faire can 
be justified in connection with the most important prob- 
lem of interdepartment transportation. The immediate 
and tangible savings to be realized from an adequate 
study and consequent action in providing efficient links 
between process operations are so indisputably worth 
while that the neglect that material handling has 
suffered in the past cannot long continue. Increasing 
difficulty in obtaining unskilled labor and increasingly 
keen competition promise to force the issue if action 
is not taken before a not far distant time. 





Use of Baumé Scale in Molasses Analysis 


During the past few months the Bureau of Standards 
has had a number of requests for information in regard 
to the use of the Baumé scale, particularly in connec- 
tion with the sale of molasses and sirups. There exists 
considerable uncertainty in the use of Baumé to express 
density, probably because of the large number of differ- 
ent scales in use. It has recently been suggested that 
the scale of Bates and Bearce as described in Tech- 
nologic Paper No. 115 be accepted in trade transactions. 
This scale is based on the best scientific data available. 
This would undoubtedly eliminate many of the mis- 
understandings and inaccuracies. It is the general 
practice to determine Baumé on molasses at tempera- 
tures between 100 and 140 deg. F. To correct the 
Baumé reading for temperature it has been necessary 
to convert the reading to the equivalent in Brix, correct 
the Brix value for temperature, and then convert the 
corrected Brix back to the equivalent in Baumé. To 
eliminate this roundabout method of correction, a table 
of temperature corrections for Baumé hydrometers has 
been calculated. 

The bureau has undertaken to inform interested 
parties in regard to the whole question of Baumé deter- 
minations, with a view to having a standard scale 
adopted and also a standard method of making the 
determination. A series of determinations have been 
made for purposes of comparison with the results 
obtained in the laboratories of a sugar company. Other 
collaborative tests of this nature will probably be carried 
out soon. 


—- 
Credit National Lime Association 


The article entitled “Use of Lime in Preventing 
Stream Pollution” by EF. B. Besselievre, on pp. 634-5 of 
the July issue, was read May 27, 1925, before the 
Seventh Annual Convention of the National Lime As- 
sociation, and was published with the kind permission 
of that organization. 
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Change in Concentration of 
Electrolytic Impurities 
Mathematical Analysis of Mechanism Governing 
Change in Composition of Commercial 
Electrolytes 


deKay Thompson 


of Electrochemistry, 
Institute of Technology 


N REFINING metals electrolytically the method of 

purifying the electrolyte is to withdraw a certain 
amount at regular intervals, purify, and return to the 
circulating system. This must be done at such a rate 
that concentrations of the impurities in the electrolyte 
are kept down to some limiting value below which only 
allowable amounts deposit at the cathode. Usually 
nickel or arsenic increase in concentration more rapidly 
than any of the others, and if either of these is kept 
below the danger point the others will take care of 
themselves. 

It is evident that when equilibrium is reached, the 
amount of impurity removed in the foul electrolyte is 
equal to the amount dissolved at the anodes. It is of 
interest, however, to how this limiting value is 
approached, which can be done by the following simple 
calculation. 

Assume that a new copper refining plant is put into 
operation, and that from the beginning purification is 
carried out at the rate of R cu.m. per day. The current 
dissolves W kg. per day of some critical impurity, such 
as nickel. The concentration of the impurity in the 
electrolyte at any time ¢t from the beginning is C kg. 
per cum. Then the rate of increase of metal in the 
entire volume V of the electrolyte is VdC, and this 
must equal the rate of increase by the time; therefore: 

VdC (W — RC)dt (1) 
Integrating this equation between the limits O and C 
and O and ¢ gives: 


By M. 


Associate I Massachusetts 


see 


W Rt 
C (i.—e= ) (2) 

R \ 
After an infinite time, when the second term in the 
parenthesis disappears, CR W, or the amount of 
impurity withdrawn per day, in the electrolyte, equals 


the amount dissolved at the anode. 
Assume the following data: 


Number of tanks 400. 

Number of anodes per tank 30. 
Total volume of electrolyte, V 
Nickel in anodes 0.3 per cent. 
Volume of electrolyte purified per day, R 
Current 7,500 amp. 


1,200 cu.m. 


12 cu.m., 


For these data formula (1) becomes: 
t 
C= 1.93 (l—e 1°) gm. per 100 cc. 


In the graph, curve I shows the way the concentration 
of the nicked would approach its limiting value of 


1.93 gm. per 100 c.c. under these conditions. The 
straight line shows how it would increase with no 
purification. 


If the initial concentration is not zero, but the im- 
purity is allowed to increase to the concentration C, 
before purification begins, then 


ca F(t—e ¥) + Coe v (3) 


and the curve II shows how the concentration would 
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Fig. 1—Concentration of Nickel in Copper Bath 
Curves showing the change in concentration of nickel in the 


electrolyte in copper refining when the anodes contain 0.3 per cent 
nickel, when 1 per cent of the electrolyte is purified per day 
and when the current density is 20 amp. per sq.ft. 


change if purification should not begin until the con- 
centration has reached 1 gm. of nickel per 100 c.c. 
If the concentration is allowed to go above the equi- 
librium value, it would fall along a curve asymptotic 
to the limit from the other side. The general formula 
(2) applies whether C, is greater or less than the 
equilibrium concentration; for if in equation (11 
RC > W, dC would be negative, which would be equa- 
tion (1) multiplied by minus one. Curve III represents 
the change in concentration starting with 3 gm. of 
nickel per 100 c.c. 

In the case of electric steam boilers, water is passed 
into the boiler and a large part is turned into steam. 
At the same time a certain amount is drawn from the 
boiler, to prevent the concentration of the impurities 
from increasing to such an extent that the conductivity 
of the water would become too high. This is called the 
“bleed.” Assuming a constant rate of feed and of 
bleed, and assuming that the water in the boiler is 
thoroughly stirred so that the total concentration of 
the impurities is the same throughout the boiler, the 
following equation 

(fC — bC’)dt = VdC’ 
states that the difference in the amounts of impurities 
carried in by the feed and carried out by the bleed 
equals the increase in the quantity of impurities in the 
boiler. The letters have the following meanings: 


C = concentration of impurities in feed 
C’ = concentration of impurities in the bleed 


V = the volume of the water in the boiler 
f — the number of liters of feed per second 
b = the number of liters of bleed per second 


jf _§—t 


Interpreting this equation between C and C’, and be 
tween O and ¢ gives: 
bt 
euett t2 .-%. 


Here when ¢t = infinity C’b — Cf, as it should. The 
curve would be of the same form as those shown in the 
accompanying graph. 
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Recent Legal Decisions 


Digest of typical cases decided in high courts, illus- 
trating principles of law applied to business transactions 











ASSIGNMENT OF INVENTIONS UNDER EMPLOYMENT 
CONTRACT 


The Wilcox & White Co., manufacturers of mechar- 
ical musical instruments, employed defendant White 
as its mechanical engineer under an agreement to 
assign to the company all inventions or discoveries 
made by him during the term of his employment, whicn 
affected any articles manufactured by the company. 
Later the company became bankrupt and the rights in 
the contract were assigned to plaintiff Conway by the 
purchaser of the bankrupt’s estate and the trustee in 
bankruptcy. 

The U. S. Circuit Court of Appeals, second circuit, 
held that the plaintiff was entitled to the transfer by 
the defendant of all rights on certain patents issued 
during the term of his employment with the bankrupt 
company, especially since the employment agreement 
made him a trustee of the inventions “to be held by 
him in a fiduciary capacity and solely for the benefit of 
the company.” 


CONTRACTOR RELIEVED FROM PENALTY CAUSED BY 
HONEST MISTAKE 


A contractor, Cole, put in a bid for the erection of 
a building for the Board of Regents of Murry State 
Normal School and his bid was $31,000 under the next 
lowest bidder. The Board asked if he was willing to 
stand by his bid and he said that he was. Later on he 
discovered that he had omitted an item of over $21,000 
and he refused to go on with the contract. He had 
previously filed a check for $10,000 with his bid under 
a provision that if the successful bidder refused to 
go on with the contract the check would be forfeited. 
Later the contract was re-advertised and re-let. The 
Court of Appeals of Kentucky found that the contractor 
had made an honest mistake and was not culpably 
negligent and awarded him judgment for $10,000, less 
$200, the expense of the Board in re-letting the con- 
tract. A court of equity should relieve the contractor 
in such a case, since the minds of the parties to the con- 
tract never met. 


INJUNCTION AGAINST FORMER EMPLOYEE DISCLOSING 
CONFIDENTIAL INFORMATION 


The Boylston Coal Co. was in the mail order coal 
business and had spent a large sum of money in com- 
piling a list of agents through whom it did business. 
One Rautenbusch was sales manager for the company. 
Subsequently he and others formed a corporation to do 
business identical with that of the Boylston. Co. and 
he then left their employ and became employed by the 
Supreme Coal Co., which he had helped to organize. 
A large number of plaintiff Boylston’s agents were on 
a list used by defendant Supreme Coal Co. and 
ilthough Rautenbusch denied copying the plaintiff's 
list, He admitted that he had remembered the names of 
some of the plaintiff’s agents and had used them. 

The Appellate Court of Illinois, first district, decided 
that Rautenbusch was bound not to disclose confidential! 
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matter which he gained by reason of his former 
employment. It was immaterial whether he copied or 
memorized the list, and its use was enjoined. 


SPECIAL DAMAGES MAY BE RECOVERED FOR BREACH 
OF CONTRACT IF PREVIOUS NOTICE IS GIVEN 


In a case recently decided by the Supreme Court 
of Arkansas, the court laid down the principle that if 
at the time of making a contract the attention of the 
parties is called to special circumstances that may re- 
sult in unusual damage, special damages may be re- 
covered in case of breach. In this case Rolfe & Warren, 
engaged in the manufacture of staves, shipped a saw 
to Atkins & Co. to be repaired. At the time the contract 
was made one of the partners explained to the manager 
for Atkins & Co. that immediate repair and prompt 
return of the saw was necessary because there was a 
large quantity of timber on hand which at that season 
of the year would spoil very quickly and entail con- 
siderable loss unless it could be converted promptly 
into staves. It was agreed that the saw would be 
ready for reshipment in ten days or two weeks, but 
it was not reshipped until about four months after its 
receipt by Atkins & Co., resulting in a loss for which 
Rolfe & Warren claimed special damages. The court 
held that they were entitled to recover special damages 
on account of the delay. The testimony in the case 
was sufficient to show that notice was given of all the 
circumstances which might cause special damage. 


FRASCH BEQUEST FOR AGRICULTURAL RESEARCH 
SUSTAINED 


According to the terms of the will of Mrs. Frasch. 
widow of Herman Frasch, inventor of the process for 
recovering sulphur, certain property was left in trust 
with a trust company for the purpose of establishing 
a fund for chemical research. The income was to be 
paid to certain institutions selected by the trustee with 
the advice of the American Chemical Society, the insti- 
tutions thus selected agreeing to devote the funds to 
research in the field of agricultural chemistry for the 
benefit of agricultural development in the United 
States. The trustee and the Society were to confer 
every 5 years to select the institutions to receive the 
income, basing the selection upon the Society’s opinion 
as to whether satisfactory progress in research was 
being made. The validity of the trust was attacked 
by certain next of kin who would inherit if the gift 
were declared void. It was claimed that the trust was 
not within the protection of the statute because 
(1) the object and purposes of the trust were not chari- 
table; (2) the trust income might be diverted under the 
language of the will to beneficiaries operating for pri- 
vate profit or as a business enterprise; (3) the benefici- 
aries were indefinite and uncertain so as to make it 
impracticable for the trustee or the Supreme Court, if 
invoked, to administer the trust. 

The Surrogate’s Court of New York City held that 
the trust was of a charitable character, and valid, for 
the advancement of an object of public welfare without 
a tinge of private or selfish interest. The purpose and 
object were clearly set forth, and no difficulty could 
arise from the administration of the trust in view of 
the fact that the trustee and the American Chemical 
Society were both New York Corporations, and the 
Attorney General could represent the beneficiaries in 
the enforcement of the trust. 
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Technology of Low Pressures 


THE PRODUCTION AND MEASUREMENT OF Low PrREssURES. By F. H 
Newman, professor of physics in the University College of the 
Southwest of England, Exeter D. Van Nostrand Co., New 
York 192 pp Price, $5 


Reviewed by George L. Clark 


The importance of high vacua has assumed enormous 
proportions, not only in the physics laboratory, but in 
chemistry and engineering, radio, X-ray science and al- 
ternating current rectification. Every improvement in 
high vacuum processes has been followed by important 
discoveries; experiment has assisted theory in the vast 
advances in our knowledge of atomic structure, and 
theory has splendidly directed experiment in the design 
of all high vacuum pumps. One has only to read Dr. 
Whitney's characteristically whimsical but remarkably 
enlightening address on “The Vacuum—There Is Some- 
ing In It” to realize not only the importance of the 
vacuum, but also the means of obtaining and measur- 
ing it. 

Unfortunately the published information on vacuum 
technique is very widely scattered, and many of the 
most important contributions are in almost inaccessible 
scientific periodicals. Hence, Dr. Newman has done a 
real service in preparing this monograph. Its timeli- 
ness, usefulness and wide appeal are matched by its ab- 
solute authoritativeness, completeness and_ splendid 
organization; it should be indispensable to anyone who 
contemplates or is engaged in high vacuum researches. 
It is one of the books which any true scientist delights 
in adding to his library, because it is a complete and 
self-contained treatise upon a subject of great interest 
and importance. 

The introductory chapter contains a very brief sketch 
of atomic structure and thermionic emission, together 
with the importance of high vacua and a summary of 
the various devices for producing low pressures. In 
succeeding chapters are considered clearly and concisely 
oil, mercury, high-speed molecular and mercury vapor 
pumps, with special emphasis on the latter, the pumps 
of the future, in its various designs. Then a chapter on 
sorption processes and one on chemical, thermal and 
electrical processes, including an excellent account of the 
“clean-up” of small traces of gas by the electric dis- 
charge and incandescent filament, follow. Since high 
vacua demand special instruments for measurement, 
another chapter is devoted to the description of the 
various guages and manometers which have been de- 
veloped, particularly the Knudsen and ionization types 
by which the lowest pressures may be measured at the 
present time. In the last chapter a short account is 
given of the special difficulties encountered in exhaust 
procedures. The most difficult problem in high vacuum 
technique certainly lies in the removal of occluded gases 
and vapors. This chapter reflects very well the diffi- 
culties which Dr. Newman himself must have met and 
conquered in his experience. 





With the text are combined 43 valuable tables cover- 
ing data of every type which may be encountered in 
high vacuum work, and 48 illustrations which are par- 
ticularly eloquent in showing construction of pumps and 
gages, 

———__ 


Shale Oil Technology 


SHALE OIL. By R. H. McKee et al. American Chemical So- 
ciety, Monograph Series. The Chemical Catalog Co., New 
York. 326 pp. Price, $4.50. 


Reviewed by S. D. Kirkpatrick 


There is substantial encouragement in the appearance 
of this technologic monograph for it cannot be gainsaid 
that the ultimate commercial development of oil shale is, 
to a considerable extent, dependent on a sound founda- 
tion of technology. All of the information brought 
together by the contributors of this volume may not 
be essentially new, yet in its aggregate it serves as a 
comprehensive summary of developments—establishing 
the datum points from which further progress may 
be measured. 

Viewed as a group of contributed chapters the book 
naturally suffers somewhat from the common fault of 
repetition and the practical difficulty of attempting to 
correlate the individual views of the different writers. 
This is more than compensated, however, by the for- 
tunate selection of authors, including in addition to 
McKee, such sound technologists as R. D. George, State 
Geologist of Colorado, Gavin and Karrick of the U. S. 
Bureau of Mines, Elms, mining engineer of the Cana- 
dian Government, Hamor of Mellon Institute of Indus- 
trial Research, and two of Professor McKee’s former 
graduate students at Columbia University, R. T. Good- 
win, petroleum engineer of the Standard Oil Co. of 
N. J., and E. E. Lyder, chemical engineer, formerly 
with the Catlin Shale Products Co., and more recently 
with the Standard of California. 

The economic aspects of oil shale are, of course, fun- 
damental to any industrial development and naturally 
should receive consideration in any comprehensive sur- 
vey. Yet the reviewer cannot help but feel that the 
three chapters: Shale Oil, a General View of the 
Industry; Economic Considerations of the Shale Oil 
Industry; and Basic Factors of the Shale Oil Industry, 
involve an unnecessary overlapping of discussion and 
consequent confusion for the reader. The ground is 
adaquately and effectively covered in any one of the 
three chapters. 

Dr. Lyder, who contributes the chapter on the refin- 
ing of shale oil, gives major attention to the Scottish 
industry, which is perhaps desirable because it is only 
there that refining practice has been worked out on a 
commercial scale over a period of many years. It is 
to be regretted, however, that the author, who is un- 
doubtedly the best qualified to write on American prac- 
tice (in its present state of development), has refrained 
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from drawing more extensively on his own experience 
at Elko. 

A compilation, “American Experimental Oil Shale 
Distillation Plants,” is easy to criticize-on the score of 
errors of omission and commission, but the reader must 
appreciate the fact that the embryonic status of oil- 
shale development makes it practically impossible for 
such a compilation to be entirely accurate as well as 
reasonably comprehensive. It has been the reviewer's 
experience to find that many of the firms therein listed 
are no longer in existence. Their plants have been 
dismantled and the individuals have turned to more 
profitable lines of endeavor. The brief description of 
retorting processes and the literature and patent ref- 
erences are of most value. The list lacks uniformity 
of treatment, however, in that in some instances ref- 
erences as late. as June, 1925 (e.g. Hartman Process), 
are included, while in the case of such an important 
development as the Catlin retort nothing later than 
1920 is discussed notwithstanding there have been 
several published descriptions of the present plant. 

Two features of this book that will be appreciated 
by all who have occasion to study the subject are the 
comprehensive abstracts of articles on shale oil and the 
list of patents on retorting processes. In the former 
are included 1,120 references from 1786 to date; the 
patents, principally American and British, cover the 
same period. Almost a half of the entire book is 
devoted to these excellent bibliographies. 

The monograph is, on the whole, a worth-while con- 
tribution to the great mass of literature that has 
already appeared on the subject of shale oil. It-is at 
once a recognition of the progress of technology and a 
stimulus for further technical progress in this as yet 


undeveloped field. 
——— ag 


Recent Books of Reference 
OFFICIAL AND TENTATIVE METHODS OF ANALYSIS OF THE ASSO- 

CIATION OF OFFICIAL AGRICULTURAL CHEMISTS. Complled by the 

committee on editing methods of analysis: R. E. Doolittie 

(Chairman), G. W. Hoover, W. H. Maclntire, A. J. Patten, 

B. B. Ross, and J. W. Sale, with introductions by Harvey W. 

Wiley. Second edition revised to July 1, 1924. Published by 

the Association of Official Agricultural Chemists, Washington. 

235 pp. Price, $5. 

Five years ago the first edition of the Official and 
Tentative Methods of Analysis Appeared. The present 
1925 edition has been revised to include the additions, 
deletions and other changes made at the 1919, 1920, 
1921, 1922, and 1923 meetings of the Association. Chap- 
ters on agricultural liming materials and gelatin have 
been added. 

The title of the book, formidable though it be, gives 
no clue as to the scope of the methods contained in this 
invaluable work. Included in the 32 chapters are those 
on fertilizers, soils, liming materials, insecticides and 
fungicides, tanning materials, leather, sugars and sugar 
products, gelatin, dairy products, fats and oils, baking 
powders and baking chemicals, wines, distilled liquors, 
beers, and drugs. 

For the analyst and consultant, the book should be 
more helpful than ever. 
Thr ENGINEERING INDEX. Published by the American Society of 

Mechanical Engineers, New York. 711 pp. Price, $7. 

The 1924 Index contains more than 17,000 selected 
references, of which about 20 per cent are cross-refer- 
ences. More than 1,300 periodicals, reports and other 
received by the Engineering Societies 


publications 
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Library during 1924 have been reviewed. In order to 
include all possible foreign, irregular and annual pub- 
lications of 1924, compilation was continued until 
March 1, 1925. The present volume maintains the high 
standards established by the Society in previous years. 
FRENCH-ENGLISH AND ENGLISH-FRENCH DICTIONARY’ OF 

NICAL AND GENERAL TERMS AND PHRASES. 

The H. W. Wilson Company, New 

Price, $14. 

Compiled by J. O. Kettridge, author of “Kettridge’s 
French-English and English-French Dictionary of 
Financial and Business Terms, Phrases and Practice,” 
the present work comes well sponsored. Containing, as 
it does, the translation of 100,000 words, phrases and 
terms, illustrated by numerous examples, this painstak- 
ing reference book should never fail the technical man. 
The civil engineering terms include those in the gen- 
eral construction field; the mining terms comprise those 
in the winning of metals, oil, coal and other minerals; 
and the mechanical terms cover machinery specifica- 
tions, mechanism, strength of materials and the indus- 
trial arts such as machine-tool working, founding metal 
working and carpentry. Neither is the chemical engi- 
neer neglected. A working vocabulary of heating, 
steam, hydraulic and gas technology is included. Chemi- 
cal and physical terms, as well as those used in experi- 
mental science are to be found. 

The mechanical arrangement of the 2 volumes is ex- 
cellent. Arranged in progressive alphabetical order, 
with clear, bold-face type, the reader is aided in what is 
usually a tedious and distasteful task—that of consult- 
ing the dictionary. 


TECH- 
By J. O. Kettridge. 
York. 2 1137 pp 


vols., 


BRITISH CHEMICALS: THEIR MANUFACTURERS AND Uses. Official 
directory of the Association of British Chemical Manufacturers, 
Inc. Ernest Benn Limited, London. 262 pp. Price, 10s. 6d 
This book is a successor to the Association’s Directory, 

published on behalf of the Association of British Chemi- 

cal Manufacturers for the purpose of desseminating 
world-wide knowledge of British chemical products. To 
this end, the book is printed and indexed in 6 languages: 

English, French, Spanish, Portuguese and German, thus 

making a most useful reference work. A special feature 

of the current directory is a tabulation of industrial 
uses of the chemicals listed. 


William Gardner 
Price 7s. 6d. 


CHEMICAL SYNONYMS AND TRADE NAMES. By 
Crosby Lockwood and Son, London. 56 pp. 
Obviously, any work of reference should be as inclu- 

sive as possible. With this ideal in mind, the present 

volume containing about 2,700 chemical synonyms was 
prepared as a supplement to the author’s first book bear- 
ing the same name. The success of the initial publica- 
tion amply justifies this supplement, which lists many 
new minerals, alloys, and dyestuffs. 

—— 


Concerning Muscle Shoals 
By Wm. Benjamin West. Second edi- 
62 pp. Price, $2 


AMERICA’S GREATEST DAM. 
tion, revised. F. E. Cooper, New York. 
An odd combination of general information, excellent 

photographs and not a little propaganda has found its 

way into this interesting little book on a subject of 
perennial importance—Muscle Shoals. The general 
reading public will doubtless find it helpful in clarifying 
its hazy views of the project; yet for the most part the 

information is too superficial to be of practical im- 

portance to the chemist or engineer interested in the 

possible utilization of its resources. 
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Readers’ Views and Comments 


An Open Forum 
The editors invite discussion of articles and editorials or other topics of interest 








Absorption of Ammonia 


To the Editor of Chem. & Met.: 

Sir—On p. 443 of your journal for April, 1925 an 
article by O. L. Kowalke, O. A. Hougen, and K. M. 
Watson contains the following formula expressing the 
equilibrium pressures of ammonia over aqueous am- 
monia solutions: 


$425 
Ing pm 10.82 T (1) 
where p partial pressure of ammonia in atmospheres, 


m= mols ammonia per 1,000 gm. of water, 

T = absolute temp. in deg. C. 
For any definite temperature, this formula can be 
shown to be in the form of Henry’s law, and the authors 
state that it agrees with the experimental data from 
references given, although they fail to state how closely 
it checks. 

Recently the writer had occasion to collect such 
equilibrium data (unpublished article to appear in 
“Industrial and Engineering Chemistry”) referring to 
8 or 10 sources not mentioned by the above authors, 
although not including all their references. It was 
of interest to compare these data with the above formula 
and also an empirical equation which the writer has 
derived. 

The table shows a comparison of the 2 formulas with 
the data collected by the writer. The figures sub- 
stantiate the statement of the authors referred to that 
their formula fits the data up to a molality of about 
4.5 (83 gm. per 1,000 gm. of water), at which point 
the error shown is +12 per cent. If formula No. 1 is 
extrapolated to concentrations higher than the range 
for which it was recommended, the error may rise to 
several hundred per cent. For concentrations not more 
than 4.5 molal, formula No. 1 gives smaller errors than 
formula No. 2, except at the higher temperatures. For 
concentrations above 4.5 molal, for the entire temper- 
ature range of 0 deg. to 60 deg. F., formula No. 2 
gives results within 7 per cent of the data. 

At concentrations less than 50 gm. per 1,000 gm. 
water, (2.8 molal), neither formula is accurate over the 
entire temperature range. Furthermore, the error 





== gi 
NHs per 
Partial 1000 gen 

Pressure Ho Ss Per S Per 

Temy NH from Formula Cent Formula Cent 

Deg. ( m. He Data No. 1 error No. 2 Error 
0 900 700 2400 243 676 34 
119 300 570 +90 297.5 08 
64 0 200 307 53.5 202 1.0 
25.1 100 120 20 4 o8 2.0 
17 7 75 a49 13.2 69 5 7.3 
112 »0 3 6 7.2 40 | 18.8 
20 686 500 1113 122.5 500 0 
114 150 185 + 23.1 154.7 3.1 
00 75 Sil 8 1 79.1 5 5 
41 7 0 1 4 2.8 48 9 aoa 
51 25 24.5 2.0 147 41.2 
40 692.0 300 424 41.3 283 9 5 4 
167.0 100 101. 7 1.7 97.1 2.9 
120 ¥ 75 73.5 2 73 2.7 
7¢ 0 46.9 31 47 6.0 
60 R34 200 224 12 203 1.5 
461 100 97.0 30 100 6 0.6 
26! 75 70 1 6.5 77.3 $1 
lé 50 43.9 12.2 52.1 4.2 





shown by formula No. 1 increases as the concentration 
decreases. Hence it should be pointed out that extra 
polation to low values by means of formula No. 1 is 
dangerous. The lower limit at which it should be used 
is from 1.0 to 3.0 molal depending on the temperature 
and on the accuracy required. 

In summary, the data collected by the writer shows 
that for practical purposes, the formula of Kowalke, 
Hougen and Watson is of value over the range of con- 
centrations from 1.0 to 4.5 molal, but that extrapolation 
to both lower and higher concentrations is dangerous: 
and that formula No. 2 is of practical accuracy at con- 
centrations above 4.5 molal. T. K. SHERWOOD. 

Cambridge, Mass. 


To the Editor of Chem. & Met.: 

Sir—Mr. Sherwood calls attention to our failure to 
show the accuracy and experimental basis of our for- 
mula for the partial pressure of ammonia in aqueous 
solutions. Such information appeared in our original 
manuscript, but was omitted with our assent on the 
ground that it “represented a side investigation and 
was not essential to subsequent conclusions.” 

We are very much aware of the limitations of our 
own formula, and are pleased that Mr. Sherwood has 
derived a formula covering a wider range of usefulness 
However, our formula was designed primarily to serve 
over the narrow range of temperatures and concentra- 
tions encountered in our own experimental work on 
absorption of ammonia. Over this limited range, our 
formula checks within 1 per cent of experimental data 
which is well within the range of experimental error. 

A comparison of vapor pressure data calculated from 
this formula (1) with experimental data covering the 
desired range of concentrations and temperatures, is 
tabulated below and shown graphically in Figs. 1 and 2. 
We have also included some hitherto unpublished data 
determined by W. E. Breitenbach in 1924, in our own 
laboratories. 


Partial Pressure of Ammonia in Ammonia Water Solutions 
at Low Concentrations 


Grams NH Tr Partial Pressure of NH; Per Cent 
in 100 Gm Molality oe = ae ror 

Water ©e Observed Calculated 

0.87 0.512 25 6.5 6.8 a 
1.75 1.029 14.6 7.6 8.2 79 
1.75 1.029 23 12.3 12.5 3 
1.75 1.029 25 13.5 13.7 ! 
1.75 1.029 27 14.8 15.3 34 
1.75 1.029 35 22.1 22.6 2 
5.98 3. 52 25 48.5 47.2 ! 
12.7 7 46 25 120 1 99 6 17 
17.6 10.35 25 173.9 138.2 20 

Data of W. E. Breitenbach (unpublished 

5 19 304 25 40.7 40 3 0 
5.15 3.02 25 40.5 40.2 0 
4.13 2.43 25 31.75 32.5 + 2 
4.12 2 4! 25 31.75 32.2 + 

3. 585 2.10 25 28! 28.1 

3.575 2.10 25 27.9 28.1 

3.07 1.8 2> 23.7 24.1 

3 06 1.79 25 23.7 24.0 + 
2.23 1.31 25 17.16 17.5 + 2 
2.22 1. 30 25 17.19 17.4 

1.257 0 737 25 9 53 9 85 + 

1. 24¢ 0.732 25 9 3% 9 78 , & 

1. 234 0.725 25 9 14 9 68 ' 

0. 523 0. 307 25 3 76 4.11 + 6 
0.518 0 302 25 3 76 4.07 + 7 
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0 - -- 8,800 21.5 
| a In, "/P RT ~ “RB 
. o Experimental : “me f 
: otiisiaied from Formula (1) OF Ine p/m= _ + 10.82 (1) 
* | es ios | L—| This derivation is made on the additional assumption 
+ — | that the heat of solution of ammonia is independent of 
» , | temperature, which, of course, is a safe assumption 
2 | only over a small temperature range. Knowing the 
v 10 4 T partial mola] heat capacities of ammonia in solution, a 
re more accurate formula could be obtained. 
2 +— —— + + Madison, Wis O. A. HOUGEN. 
é | heal 
5 20 oe 35 
Temperature in Deg.C Durability of Quebracho 
Partial Pressure of Ammonia in Ammonia-Water Solutions To the Editor Chem. & Met.: 
Sir—I was much interested in the article on Que- 
, ‘tl aliniia bracho in the July issue. About 20 years ago I 
Pa 4 built for the late Theodore N. Vail and associates 
| |-7 nearly 200 miles of electric tramways in the city of 
: a See ae 4 Buenos Aires, S. A. 
. ~~~ = Gkulated from Fermulatl) ri .. We used a large quantity of quebracho logs for ties 
z P instead of the chestnut ties that are usually used. 
> The main reason for using quebracho was that the 





irtia 
be 
\ 











0 gm Water) 


Partial Pressure of Ammonia in Ammonia-Water 
Solutions at 25 deg. C. 


The derivation of our formula is as follows: 

At standard conditions and 25 deg. C., the molal heat 
of solution of ammonia gas at one atmosphere pressure 
in forming an aqueous solution of infinite dilution is 
AH*,,, == —8,800 calories. Under the same conditions 
the molal change in free energy is AF’°,,, = —2,390 
calories (G. N. Lewis, “Thermodynamics,” p. 558). 
Hence the molal change in entropy is AS°,, = 

— 8,800 + 2,390 
298 
At any temperature the following relations hold: 
AF = AH — TAS = —8,800 + 21.5T 
AF — —RTIn,K 
AF = —RTIn, a,/a, 
AF — RT\n, m/p 
where K = equilibrium constant; 
a,== activity of ammonia in solution; 
a,= activity of ammonia in gaseous phase; 
p pressure of ammonia in gaseous phase, in 
atmospheres 
m molality of ammonia in aqueous solution, 
mols per 1,000 grams of water; 
a,==p, assuming gas laws hold for ammonia 
gas; 
a,—=m, assuming Henry’s law holds over the 
desired range of concentrations and 
temperatures. 

Rearranging the above equations we obtain the final 
formula for the vapor pressure of ammonia at various , 
temperatures and concentrations, 


—21.5. 


ants would not eat it and it was practically imperish- 
able in the ground. 

The small trees suitable for ties were also nearly 
already squared, as they grow roughly rectangular in 
cross-section. Holes for the spikes had to be bored 
with twist drills as ordinary wood bits are useless in 
this exceedingly hard wood. Your illustrations show 
plainly some of the square logs. 

We also built in the Province of Cordoba a 15-mile 
electric transmission line and used quebracho for poles 
and crossarms. It is costly to work but once up is 
there forever, and in the weather it takes on a silvery 
grey color over the dark red interior. 

E. T. BIRDSALL. 


Cleveland, Ohio 


se 
Applying for Positions 


To the Editor of Chem. & Met.: 

Sir—I wish to offer hearty endorsement of the letter 
of Mr. Newton L. Hall appearing in your July number. 

From the standpoint of the applicant I consider it 
inadvisable to consider a position where the advertiser 
seeks information on salary before he has granted a 
personal interview. Recently I answered an advertise- 
ment where all information was requested. I did not 
include information on the salary question. I really 
could not until I had been able to analyze the living 
conditions, prospects of the future, congeniality of 
employment, and still other factors which enter into the 
exchange value of my service. 

I would suggest that men who feel about the matter 
the way Mr. Hall and I feel, adopt the following pro- 
cedure: Place on file with the Bureau of Employment 
Chemists’ Club in New York, copies of all references 
of value in securing a new position; make arrange- 
ments with the Bureau of Employment to forward 
copies to prospective employers, which I believe they 
will do for a small service charge. Make no reference 
to present employment until a substantial agreement 
has been met on most other matters, and ignore posi- 
tions where quality of service is sacrificed to cheapness. 
, G. E. LANDT. 


Morrisville, Pa 
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Recent Articles in Technical 
Periodical Literature 
By P. K. Frdélich 


Massachusetts Institute of Technology 

Synthetic Methanol. Review of re- 
cent synthetic process. C. Padovani, 
Giornale Chim. Ind. & App., 1925, vol. 
7, pp. 262-5. (Anon.), Ind. & Eng. 
Chem., 1925, vol. 17, p. 859. 

Synthetic Liquid Fuel. Progress in 
synthesis of liquid fuel with emphasis 
on work of F. Fischer. C. Padovani, 
Giornale Chim. Ind. & App., 1925, vol. 
7, pp. 202-10. 

Fertilizers. Details of the Adco proc- 
ess for making synthetic manure from 
carbohydrates with the aid of bacterial 
stimulants and ammonia salts. F. 
Hardy, Int. Sugar. J., 1925, vol. 27, pp. 
302-3. 

Adhesives. Review of progress in 
manufacture of adhesives. M. Bottler, 
Kunstoffe, 1925, vol. 15, pp. 89-91. 

Casein Paints. Composition and 
manufacture of casein paints. E. O. 
Rasser, Kunstoffe, 1925, vol. 15, pp. 
91-2. 

Coal Gas. Absorption of light oils 
by tar oil—technical aspects. H. Kiem- 
stedt, Brennstoff-Chemie, 1925, vol. 6, 
pp. 185-8; 201-5. 

Benzol Recovery. Comparison of 
solid adsorbents proposed for benzol 
recovery. W. H. Hoffert, Chem. & Ind., 
1925, vol. 44, pp. 357-66 T. 

Coking. Study of important influence 
of ash constituents on coking process. 
R. Lessing, Chem. & Ind., 1925, vol. 44, 
pp. 345-50 T. 

Coke Ovens. Discussion of the heat- 
ing of coke ovens with emphasis on 
heat transmission to the oven walls. 
R. A. Mott and R. Wigginton, Chem. & 
Ind., 1925, vol. 44, pp. 350-4 T. 

Boric Acid. Manufacture of boric 
acid in Tuscany—A general review of 
the industry. P. P. G. Conti, Chem. & 
Ind., 1925, vol. 44, pp. 343-5 T. 

Tin. Effect of various metallic im- 
purities on the characteristic proper- 
ties of tin. P. G. Y. Gueterbock and 
G. N. Nicklin, Chem. & Ind., 1925, vol. 
44, pp. 370-4 T. 

Sugar. Recent researches on clarifi- 
cation processes in the sugar industry. 
(Anon.), Int. Sugar J., 1925, vol. 27, 
pp. 304-8. 

Sulphite Cellulose. Experimental study 
of the chemistry of the sulphite process. 
R. N. Miller and W. H. Swanson, Ind. 
& Eng. Chem., 1925, vol. 17, pp. 843-7. 

Synthetic Ammonia. Description of 
direct synthesis of ammonia. Contri- 
bution from the Fixed Nitrogen Re- 
search Laboratory, Ind. & Eng. Chem., 
1925, vol. 17, pp. 775-88. 

“Rubber. Symposium on oxygen age- 
ing test for rubber, at A. C. S. meeting, 
Ind. & Eng. Chem., 1925, vol. 17, pp. 
860-72. 

Electrochemistry. Progress in the 
electrochemical industry from 1920 to 
1924 (cont.). R. Meingast, Chem. 
Ztg., 1925, vol. 49, pp. 473-4; 497-9; 
533-4; 554-6; 562; 578-9. 

Gas Purification. Electric purifica- 
tion of gases as applied to various 
branches of chemical industry. Gruhl, 
Z. angew. Chem., 1925, vol. 38, pp. 
565-8. 


Sulphur Burners. Review of com- 
bustion of sulphur and sulphur com- 
pounds in hand and mechanical burn- 
ers. P. Parrish, Chem. & Ind., 1925, 
vol. 44, pp. 307-17 T; 321-5 T. 

Sodium Bisulphite. New electric fur- 
nace process yielding sodium bisulphite 
more than 90 per cent pure. H. Free- 
man, Canad. Chem. & Met., 1925, vol. 
9, pp. 151-2. 

Gas Washing. Review of methods 
and equipment for scrubbing coke oven 
gas. G. Weissenberger, Chem. App., 
1925, vol. 12, pp. 122-4. 

Fertilizers. World production and 
consumption of important potassium, 
phosphate, and nitrogen fertilizers be- 
fore and after the War (cont.). P. 
Krische, Chem. Ztg., 1925, vol. 49, pp. 
486-8; 506-8. 

Uses for Aluminum. General survey 
of uses, actual and proposed, of alumi- 
num in the chemical industries. Chem. 
Ztg., 1925, vol. 49, pp. 571-3. 

Organic Chemicals. Review of vari- 
ous factors governing the future syn- 
thetic organic chemical industry in 
America. C. H. Herty, Chem. Educa- 
tion, vol. 2, pp. 519-32. 

daaliiaianee 
Government Publications 


Release of Internal Stress in Brass 
Tubing, by Robert J. Anderson and 
Everett G. Fahlman. Bureau of Stand- 
ards Technologic paper No. 285. 

A Flow Calorimeter for Specific 
Heats of Gases by Nathan S. Osborne, 
H. F. Stimson, and T. S. Sligh, Jr. 
Bureau of Standards Scientific Paper 
No. 503. 

Bureau of Standards Simplified Prac- 
tice Recommendations of the following 
numbers: No. 28, Sheet Steel; No. 30 
Terneplate; No. 32 Concrete Building 
Units (tile, block and brick). 

Tables and Graphs for Facilitating 
the Computation of Spectral Energy 
Distribution by Planck’s Formula. 
Bureau of Standards Miscellaneous 
Publication No. 56. 

Quick Lime and Hydrated Lime for 
use in the purification of Water. Speci- 
fications from the Bureau of Standards 
for general Government use. Circular 
No. 231. 

Packing and Gasket Specifications 
from the Bureau of Standards, in cir- 
culars numbered as follows: Tuck’s 
packing, No. 233; Wire insertion rubber 
packing, No. 234; Rubber packings and 
gaskets (molded, sheet, and strip) No. 
235; Cloth insertion rubber packing, No. 
236; Low-pressure spiral gland packing, 
No. 237; Asbestos high-pressure rod 
packing, No. 238; Diaphragm packing, 
No. 240; Compressed asbestos sheet 
packing, No. 241; Asbestos metallic 
cloth gaskets, No. 242; Asbestos metal- 
lic cloth sheet packing, No. 243. 

Rubber Specifications. Additional 
Master specifications for rubber articles 
in the form of circulars of the Bureau 
of Standards as follows: Rubber 
Valves, No. 244; Rubber Ring Cushions, 
No. 246; Surgeons’ rubber aprons, No. 
247; Rubber hot water bottles, No. 248; 
Cloth-inserted hot-water bottle, No. 
249; Cloth-inserted fountain syringe, 
No. 250; Rubber fountain syringe, No. 
251; Rubber air pillows, No. 252; Rub- 
ber sheeting, No. 253; Cloth-inserted 
ring cushions, No. 254; Steam hose, No. 
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268; Rubber-metal gasoline hose, No. 
269. 

Textile Specifications. Government 
master specifications in the form of 
circulars of the Bureau of Standards 
numbered as follows: Cheesecloth for 
wiping purposes, No. 255; Brown denim 
(shrunk) No. 256; Cheesecloth, bleached 
or semibleached, No. 257; Cheesecloth, 
unbleached, No. 258; Wool waste, col- 
ored, No. 260; Colored cotton rags for 
wiping machinery (sterilized) No. 261; 
Cotton waste, white, No. 262; White 
cotton rags for wiping machinery 
(sterilized) No. 264; Wiping cloths, No. 
267; Brown cotton sheeting, No. 272; 
Bleached cotton pillowcases, No. 277; 
Brown wide cotton sheeting, No. 278. 

Investigation of the Influence of the 
Character of the Steel used on the 
Results obtained in Carburizing. Sec- 
ond progress report from the Metallurgy 
Division, Bureau of Standards. Mimeo- 
graphed copy only to those having 
direct research need. 

Glossary of Paper Terms and Instruc- 
tions to Exporters for guidance in prop- 
erly listing and classifying exports of 
paper and paper products on shippers’ 
export declarations. Trade Promotion 
Series No. 21. Bureau of Foreign and 
Domestic Commerce. 

Glass Manufacture in 1923. Census 
of Manufacturers, unnumbered publica- 
tion. 

Petroleum on Alaska Peninsula by 
Kirtley F. Mather, Walter R. Smith and 
George C. Martin. U. S. Geological 
Survey Bulletin 773-D. 

Potassium Chlorate. Report of the 
U. S. Tariff Commission to the Presi- 
dent of the United States, with Ap- 
pendix Proclamation by the President. 
Unnumbered pamphlet of the U. S. 
Tariff Commission. 

Industrial Alcohol Regulations. In- 
ternal Revenue regulations No. 61, 
Relative to the Production, Tax Pay- 
ment, etc., of Industrial Alcohol and to 
the manufacture, sale, and use of De- 
natured Alcohol. 

Screen Sizing of Coal, Ores and 
Other Minerals by E. A. Holbrook and 
Thomas Fraser. Bureau of Mines Bul- 
letin 234. 

Mine Timber, its selection, storage, 
treatment, and use by R. R. Hornor 
and Harry E. Tufft. Bureau of Mines 
Bulletin No. 235. 

Small Hose Streams for Fighting 
Mine Fires by L. D. Tracy and R. W. 
Hendricks. Bureau of Mines Technical 
Paper No. 330. 

Cleaning Tests of Central Illinois 
Coal by Thomas Fraser and H. F. 


Yancey. Bureau of Mines Technical 
Paper No. 361. 
Permissible Explosives, Mining 


Equipment, and Rescue Apparatus ap- 
proved prior to January 1, 1925, by J. 
E. Crawshaw, L. C. Ilsley, D. J. Parker 
and A. C. Fieldner. Bureau of Mines 
Technical Paper No. 376. Additions, 
Removals and Changes in Permissible 
list of Explosives from January 1, 1925 
to June 30, 1925, Bureau of Mines, 
Serial No. 2695. 

Production of Explosives in the 
United States during the calendar year 
1924, by W. W. Adams. Bureau of 
Mines Technical Paper 380. Consump- 
tion of Explosives in May, 1925 by W. 
W. Adams. Bureau of Mines Serial 
No. 2696. (Monthly statement). 
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Method of Testing for Leaks 
In Pressure Equipment 
By W. S. Calcott 


Chemical Engineer, Jackson Laboratory 
E. I. Dupont de Nemours & Co., Inc., 
Wilmington, Del. 


A satisfactory method of testing 
pressure apparatus for leaks consists 
of filling the vessel with anhydrous am- 
monia gas under pressure (preferably 
at least equal to the working pressure 
to which the apparatus is subjected), 
and subsequently testing for the am- 
monia gas by means of HCl vapors. 
The principle is, of course, that on ac- 
count of the low viscosity of a gas as 
compared with a liquid, a compressed 
gas will leak through a minute flaw. 
Ammonia is particularly suitable for 
test purposes, because of its low molec- 
ular weight (17 as compared with 
over 28 for air) and the great ease with 
which it can be detected. 

Our own method of detection is as 
a rule to blow air through hydro- 
chloric acid contained in a wash bottle, 
directing the stream of air containing 
acid against the surface of the vessel. 
Even a slight leak is shown by a dense 
white cloud. In at least one instance, 
apparatus which would hold 500 Ib. 
water pressure without a perceptable 
leak was so porous on the ammonia 
test that the pressure could not be 
raised above 25 lb. and the workmen 
were driven from the vicinity. 





Adjustable Features for 
Experimental Kiln 


Work recently completed.at the Pa- 
cific Experiment Station of the U. S. 
Bureau of Mines at Berkeley, Cali- 
fornia, under the direction of O. C. 
Ralston, superintendent, had for its 
purpose the formulation of equations 
of practical value in the operation of 
revolving kilns. A model apparatus, 
consisting of a straight cylinder 4 x 72 
in. inside dimensions, was equipped 
with nichrome heating elements and 
arranged so that slope, length, diameter, 
speed and rate of feed could be varied 
as desired. A study of the various 

















Bureau of Mines Experimental 
Revolving Kiln 





factors involved has resulted in the ac- 
cumulation of data of commercial value, 
which will be released by the bureau as 
soon as practicable. 





Simple Air Conditioning De- 
vice Uses Exhaust Steam 


By W. J. Risley, Jr. 
North Glenside, Pa. 


The control of humidity is often a 
matter of some importance in the 
process industries, and a considerable 
variety of equipment has appeared on 
the market for bringing about the de- 
sired result. Most of this equipment 
is expensive to buy, to install, and to 
operate. Of course, that is not neces- 
sarily a _ serious objection, because 
where it is needed it usually pays good 
dividends. 

The central-station type, so called be- 
cause all the humidifying for a large 
area is done at one point, and the air 
then distributed, is usually installed 
when the plant is built. This type re- 
quires a considerable amount of ceiling 
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Fig. 2—Sketch Showing Method of Intro- 
ducing Steam Into Fan Box 


duct, and the friction losses make the 
cost of distributing the humidified air 
rather high. It has the advantage, of 
course, of a simplified central control, 
and requires less labor to operate. A 
second type of equipment, which has 
become quite popular within the last 
few years, is the unit humidifier, which 
requires no air ducts, and which can 
readily be installed in any type of plant, 
old or new. 

The principle of practically all 
humidifying systems is the same: water 
is broken up into a very fine spray, and 
a fan forces air through the spray. 
The air absorbs moisture, and _ its 
humidity is thereby increased. 

We found that during the winter 
time, when the air temperature in our 
factory was fairly high, and the rela- 
tive humidity was usually below 30 
per cent, some of our manufacturing 
materials were very short-lived, be- 
cause the dry heat cracked and dried 
them. Our consumption of these ma- 
terials was appreciably less during the 
non-heating season, when the relative 
humidity was higher. It was neces- 
sary, then, for us to find a suitable 
humidifying equipment, which would 
be inexpensive to buy, install, operate, 
and maintain, and still be effective in 
keeping the relative humidity up around 


50 to 55 per cent during the heating 
season. 

We found that several of the makes 
of small unit humidifiers would answer 
some of the requirements outlined. A 
large number of them, however, would 
be required to humidify a given space, 
and they were open to the further ob- 
jection that if you stood directly in 
front of a unit, you could feel a mist. 
The air biown through the water spray 
by the fan absorbed some moisture, and 
also carried along some of the spray as 
such. This mist would be ruinous to 
our manufactured product, so that unit 
humidifiers were ruled out. 

It was necessary, then, for us to 
velop something of our own. Our 
sults were based to some extent on the 
following observations: Moisture in 
the air is not water, as is ordinarily 
supposed, but is steam. Steam is 
usually thought to have a temperature 
of at least 212 deg. F., and so it has, at 
atmospheric pressure or above. The 
temperature of steam in boilers at a 
pressure of 100 lb. gage is about 338 
deg. F., at atmospheric pressure it is 
212, and at pressures below atmos- 
pheric, it is less than 212. The tem- 
perature of steam in a surface con- 
denser may be as low as 45 deg. F. The 
pressure exerted by the steam in the 
atmosphere is very low, and conse- 
quently its temperature is low. 

It takes nearly 1,000 B.t.u. to change 
a pound of water into steam. Before 
the atmosphere can absorb moisture, 
water must be changed into steam. For 
everv pound absorbed, then, 1,000 B.t.u. 
must come from somewhere. If we put 


de- 
re- 

















Fig. 1—Simple Humidifying Unit 
This view shows the fan box attached to 
the ceiling. Motor is within the box and 

does not show. Steam line and drain 
enter bottom of box. 








a pan of cold water on a table, even in 
a hot, dry room, there will be little 
evaporation. If we replace this with a 
pan of hot water, evaporation will be 
rapid for a short time, and then will 
almost stop. If we put the pan on a 
hot radiator, the more rapid evapora- 
tion will continue. If we put the pan 
of’ water over a gas flame, the water 
will soon disappear. Why all the dif- 
ference? Simply the 1,000 B.t.u. for 
each pound of water. The more heat 
we supply, the more rapid the absorp- 
tion of moisture by the air. If we go 
one step farther and feed steam di- 
rectly into the air, the air can take it 
up immediately. 

It happens that we have an excess 
of exhaust steam at practically all 
times of the year, and we took ad- 
vantage of this in designing humidify- 
ing equipment. We used a standard, 
24 in. diameter, low pressure fan, such 
as is used for restaurants and kitchens. 
We made a galvanized sheet iron box, 
using the fan as the front and leav- 
ing the back open. This made about a 
three-foot cube, as shown in Fig. 1. W e 
tapped into our exhaust steam heating 
main, and led an 14 in. covered pipe up 
through the bottom of the box. A tee 
and two short pieces of pipe, then two 
elbows and two more short pieces of 
pipe, as sketched in Fig. 2, discharge 
the steam near each side of the hous- 
ing and about 14 in. from the bottom 
plate. 

This arrangement insures the 
densation being drained away instead 
of being carried along with the steam. 
A drain line from the bottom of the 
box carries away the condensation. The 
motor-driven fan carries the two 
clouds of steam along the sides of the 
box and into the fan blades without al- 
lowing them to come in contact with 
the motor housing. The motor is en- 
tirely enclosed, self ventilating, and 
waterproof, but we do not see any ad- 
vantage in blowing the steam directly 
against the housing. 

In a preliminary test, we installed 
three of these units near one end of a 
very large manufacturing room. Be- 
fore we turned the fans on, the relative 
humidity in this room was about 27 per 
cent, the temperature about 74 deg. F. 
By the time we had run the fans for 
a half hour, the relative humidity had 
increased to 60 per cent in the vicinity 
of the fans, and the temperature had 
increased about two degrees. 

During this time, we had increased 
the actual weight of vapor present in 
the air by nearly 150 per cent in the 
immediate vicinity. At a point 50 ft. 
from the nearest fan, we increased it 
by 122 per cent, and even at a point 
which was 115 ft. from the nearest fan 
and not in line with the fan direction, 
the weight of vapor was increased by 
29 per cent. We had to stop the test, 
because we had very nearly turned 
that end of the room nearest the fans 
into a Turkish bath. 

After finding this tremendous ¢ca- 
pacity of the fans, we re-located them, 
allowing one for about each 50,000 
cu.ft. of volume. This compares with 
about 15,000 cu.ft. of volume covered 
by the usual unit humidifier. We in- 
stalled an automatic humidity control 
on each unit, which was connected to 
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Variable Speed Transmission for Driving Hammer Mill Feeder 


operate in conjunction with our ther- 
mostat system. 

These units are inexpensive to build 
and install. Their maintenance cost is 
very low, and they require almost no 
attention. Current consumption runs 
less than two cents an hour with a 
kw.-hr. cost of five cents. The steam 
costs us nothing, as it is a waste 
product, and there are no pumping 
costs. In the non-heating season the 
natural humidity is sufficient, but we 
sometimes run the fans without any 
steam, simply to keep the air stirred up. 
Of course there is nothing startling or 
novel about these humidifiers. They 
are merely the result of the application 
of simple fundamental principles. 
Where humidity control is required 
during the entire year, they might not 
be applicable, but for our use we find 
them satisfactory. 


_—___ 


Phosphoric Acid Tank 
Construction 


The development of phosphoric acid 
from electric furnaces and fuel-fired 
furnaces promises to make this ma- 
terial an industrial chemical of wide 
use. However, one important limita- 
tion in the use of strong hot phos- 
phorie acid has been met in the diffi- 
culty of getting any container which 
was not rapidly corroded. This problem 
has apparently been solved in a very 
simple fashion at the Arlington Ex- 
periment Station of the Bureau of 
Soils. At this laboratory it has been 


found that vitrified shale brick laid 
up with ordinary mortar is almost 
perfectly resistant to concentrated 


phosphoric acid even at elevated tem- 
peratures. Construction of tanks or 
reaction chambers with such a brick 
lining has proved to be so cheap that 
this system will prove widely useful 


wherever this chemical must be stored 
or handled. 





Variable Speed Transmission 
of the Friction Type 


At the Feather-Stone Insulation (: 
plant at Covina, Calif., the diatomit: 
from the kiin is ground in a hammer 
mill that is fed from a storage bin by 
means of a short belt conveyor. This 
belt is motor driven, with a variable 
speed control mechanism interposed so 
that regulation of feed is 
within close limits. 

This variability is insured by thé 
use of a modified form of the frictior 


possible 


transmission sometimes used in_ ths 
automotive industry. The motor is 
belted to a pulley on a short hori- 
zontal shaft, at the other end of 


which is a steel wheel or disk. In 
contact with the face of this disk 

the tread or periphery of a 
smaller wheel or disk, adjustable as 
to vertical position on a vertical shaft 
Fixed to the bottom of this shaft 
is a bevel gear, by means of which 
power is carried through gears to a 
chain drive which operates the feeder 


second 


belt. The speed is varied by raising 
or lowering the smaller of the two 
disks. The nearer its point of contact 


with the larger disk is to the periphery 
of that disk, the higher is the resulting 
speed. 


Grounding Oil Trucks 


For Statice 


It is fairly well established that su‘i- 
cient static electricity may be gen- 
erated during the filling of a motor 
tank truck to create danger of an ©x- 


plosion. The Associated Oil Co. has a 
patented device that eliminates is 
danger. A key must be inserted in 


the cap and left there, in order to open 
the tank. This key is grounded to the 
line of the loading rack and serves to 
lead off any electricity that may be 
generated. 
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Equipment News 


From Maker and User 



































Cutting and Welding Torch 


Alexander Milburn Co., Baltimore, 
Md., announce a new cutting and weld- 
ing torch designed especially to operate 
with either high pressure or low pres- 
sure gas with equal efficiency. The 
torch will run on acetylene, city gas 
or hydrogen. It is particularly recom- 
mended for use with low pressure 
acetylene generators. 


Recording Meter 


A new “Twin-Type” recording meter 
has been developed by Esterline-Angus 
Co., Indianapolis, Ind. This meter 
records two readings simultaneously on 
either parallel strip charts or daily 
charts and occupies 30 per cent less 
instrument board space than would 2 
meters. The two records may be of 
any two desired quantities and are ac- 
curately synchronized. 





Indicating Pyrometer 


Dickson Industrial Equipment, 310 
S. Michigan Boulevard, Chicago, IIl., 
has recently placed on the market their 
Model F series of thermo- electric py- 
rometers, illustrated herewith. This 
instrument, of the indicating type, is 
designed to supply a rugged, reliable 
instrument for rough industrial service. 
The seale is fan shaped. For close 
reading there is a mirror scale and 
knife-edge pointer. 

The case is an aluminum die-casting, 
enameled on the outside. The indicat- 
ing mechanism is of the galvanometer 
type, with double jewelled pivot. Three 
ranges are available: 0 to 1,000 deg. F., 
0 to 1,800 deg. F., and 0 to 2,400 
deg. F. Leads are of flexible couple 
extension, bringing the cold end into 
the instrument case. Each lead is in- 
dividually calibrated to standard resist- 
ance, thus making it possible to use 
different lengths of leads interchange- 
ably on one instrument. 
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Indicating Pyrometer 
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Diagrammatic Layout of Variable Speed Transmission 
This transmission, wholly without gears, permits the speed of a machine to be varied 
between zero and that of the prime mover without shock or stoppage 


Variable-Speed 
Transmission 


A new variable speed transmission, 
capable of supplying an almost un- 
limited number of speeds between that 
of the prime mover and a lower limit, 
approximating zero, is made by the 
Driscoll Transmission Corp., 416 West 
33rd St., New York, N. Y. This trans- 
mission has no gearing and hence tran- 
sition from one speed to another is 
smooth, without shock and can be ac- 
complished without disconnecting the 
transmission from the moving ma- 
chines or stopping their operation. 

Referring to the diagram, the shaft 
A is the driving shaft, while B is the 
driven shaft. A transmits its motion 
through 2 connecting rods C C to 2 
shafts D D. These shafts in turn, 
through the connecting rods G G, turn 
the driven shaft B. The connecting 
rods GG, running in cranks EE are 
designed to have their positions adjust- 
able. This adjustment is either through 
a handwheel and screws or by other 
available means to suit the installation. 

It is evident that, when the axis of 
the rod G is at the axis of the rotation 
of shaft D, no movement will occur 
and hence B will not be rotated. When 


the throw of the cranks EF is in- 
creased, rotation will be imparted to B, 
increasing as the throw is increased. 

Integral with the cranks HH are 
eccentrics which impart radial move- 
ments to 2 impeller parts. These serve 
as a clutch, transmitting motion to the 
drums NN when they are expanded. 
These drums are keyed to shaft B. 
In this way the driven machine can be 
stopped without stopping the driving 
machine. 





Paper Machine Drive 


A new speed regulator for single- 
motor paper machine drive, is now 
marketed by the General Electric Com- 
pany. This regulator was designed 
with the object of eliminating varia- 
tions in the speed of the back line shaft 
which might occur as a result of any 
of a number of conditions such as varia- 
tions in speed of the prime mover, belt 
slippage, etc. The regulator consists 
primarily of a small pilot generator 
driven directly from the back line shaft 
of the paper machine in such a way 
that its speed is always directly pro- 
portional to the speed of the back line 
shaft. This pilot generator is so de- 
signed that any variation in its speed 
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will cause a wide variation in the volt- 
age across its terminals and this varia- 
tion of terminal voltage operates to 
change the field strength of the main 
driving motor, thus insuring constant 
speed of the back line shaft driven by 
that motor. 


—_—> —— 


Thermometer Calibration 


A tank for use in calibrating 
thermometers up to 600 deg. F. has 
been brought out by Harold E. Trent, 
259 N. Lawrence St., Philadelphia, Pa. 
This tank, shown in the accompanying 
picture, consists of a copper shell filled 
with oil. For higher temperatures a 
steel shell filled with salt is used. The 
tank and flange can be removed in- 
dependently of the heating units which 
are spaced around the outside of the 
tank. These units consist of strips 
equally spaced and connected in pairs 
to obtain even heating. The body is 

















Thermometer Calibration Tank 


of sheet steel enameled and insulated 
from the heating units. 

The switches control 2 sets of units 
each and are interconnected’ with 
magnetic switches and a suitable con- 
trol. The temperature is maintained at 
a definite point by a thermostat, thus 
permitting rapid calibration of a num- 
ber of thermometers. This tank may 
also be used for maintaining tests on 
oil over prolonged periods. 


> 
Industrial Stoker 
A small stoker, adapted to use with 


coal fired industrial furnaces, is called 
the “Iron Fireman” and is made by the 


Iron Fireman Mfg. Co., Portland, Ore. 
This stoker is a self contained unit, 
electrically driven with electric auto- 


matic control. 
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The motor is connected to a feed 
worm drive and a fan. The feed 
worm drive consists of a worm engag- 
ing a worm gear which operates in o.. 
This operates an adjustable reversible 
pawl engaging a ratchet gear, with 
integral drive bearings automatically 
lubricated, which is connected to a 
coal feeding worm by means of a uni- 
versal coupling. The drive is protected 
by a sheer pin from jamming of the 
screw conveyor due to foreign matter 
in the coal. 

The retort and tuyeres are kept 
cooled by the air blast from the fan. 
The air blast is controlled by a damper 
in the blast pipe. The rate of coal feed 
is controlled by pawl adjustment and is 
adjustable when running. 

By setting the air blast and coal feed 
for a given grade of coal all smoke 
can be eliminated and the coal total 
consumed. Clinker trouble is elimi- 
nated as no grates are required. 





Air Drill 


A new design of 4 cylinder, long 
stroke, pneumatic drill has _ recently 
been brought out by the Ingersoll-Rand 
Co., 11 Broadway, New York, N. Y. In 
addition to a number of other improved 
features, this drill is provided with a 
speed governor which limits the speed 
of the drill after it has passed the point 
of maximum horsepower and so pre- 
vents racing and extra consumption of 
air. It also does away with excessive 
wear at high free speeds, excessive 
heat and lubrication troubles resulting 
therefrom. 


—_—_~————_—— 


Immersion Heater 


For use in heating fused salts such 
as Lavite, Harold E. Trent, 259 N. 
Lawrence St., Philadelphia, Pa., has 
developed an_ electrical immersion 
heating unit which is said to increase 
the life of the melting pots when com- 
pared to such heating methods as 
outside fires of oil or gas. 

This heating unit has an element of 
the embedded type and is packed in a 
steel tube in such a way that there is 
a maximum of heat capacity and the 
temperature of the unit may be safely 
raised to 1,600 deg. F. before the 
initial heating of the salt takes place. 
The units are made in size up to 1,500 
watts, 18 in. length and 1.9 in. diam- 
eter. The end connection can be sup- 
plied to meet the requirements of any 
particular application. 


———— 


Worm Gear Reducer 


The Cleveland Worm & Gear Co., 
Cleveland, Ohio, has recently placed on 
the market a series of worm gear speed 
reducing units called the type “AT.” 
These drives are for direct-connected 
loads and incorporate features brought 
out 2 years ago in this company’s “AH” 
line of reducers for overhung loads. 





Sizes and 


Capacity of hopper 
Coal feed per hour, 
Coal feed per hour 
Size of motor 


maximum 
minimum 


Capacities of Industrial 


Stoker 
No. 2 No. 3 No. 4 No. 5 
350-lb. 350-lb. 750-Ib. 1,000-Ib. 
75-lb 125-Ib. 300-lb 750-Ib. 
15-I1b 25-Ib. 60-lb 150-lb 
4 hp. 4 hp. 3 hp. 3 hp 
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New Type of Worm Gear Speed Reducer for 
Direct Connected Load 


As can be seen from the accompany- 
ing picture, the housing is of rec- 
tangular design, giving ample oil capac- 
ity and large surface for cooling. 
Tapered roller bearings are used for 
the gear shaft while ball bearings are 
used for the worm shaft. The gearing 
is of the automotive type, with nickel 
steel worm and phosphor bronze gear 
shrunk on a cast iron center. Lubrica- 
tion is by splash, with an oil capacity 
for several months operation at each 
filling. 

Sizes are available from 3 to several 
hundred horsepower, with ratios from 
4:1 to 100:1. The reducer illustrated 
has the worm below the gear. Reducers 
can be furnished with the worm above 
the gear, designated as type RT. 





Telescoping Boom Crane 


An improvement has been introduced 
in the type “CK” crane truck made 
by the Elwell-Parker Electric Co., in 
the addition of a telescoping boom. 
This permits the truck to operate nor- 
mally with the short boom, giving more 
ready manipulation. When desired, 
however, the boom length can be in- 
creased. Four settings are possible 
between the minimum of 12 ft. and the 
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Telescoping Boom for Electric Crane Truck 
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maximum of 17 ft. The appearance of 
the crane with boom withdrawn and ex- 
tending is shown in the accompanying 
picture. 





Handling Device 





The above cut illustrates a new dolly 
truck recently brought out by the 
Marion Tool Works, Inc., Marion, Ind. 
This is designed for moving heavy loads 
such as heavy crates, rolls of material, 
barrels, drums, casks, ete. The con- 
struction is heavy, with malleable cast- 
ing frame, steel axles and steel wheels 
with roller bearing’s. 





Abrasion-Resistant Metal 


Flinteast, a product of the Pacific 
Foundry Co., of San Francisco, is an 
abrasion-resistant metal of the white- 
iron class, so modified that the prop- 
erties are said to be greatly im- 
proved. It has been developed to meet 
the need for a metal that would resist 
abrasion under the severest conditions, 
that would cast clear and clean, and 
possess strength and toughness. 

The new metal is produced in the 
electric furnace, under strict metallur- 
gical control, with the aid of analyses 
and physical tests. The details of the 
melting and refining process are subject 
to constant supervision and close reg- 
ulation. Care in these respects permits 
the maintenance of a uniform standard. 

Flintcast measures at least 75 hard 
on the Shore scleroscope, with a trans- 
verse strength of 2,800 lb. and a deflec- 
tion of 0.25 in. for a bar 1x2 in. sec- 
tion, broken on 24-in. centers. Although 
the transverse strength is not greater 
than for the usual types of white iron, 
the hardness is considerably greater, 
and the deflection is several times as 
much. Inasmuch as deflection is a 
measure of elasticity and toughness, it 
is claimed to be suitable for severe 
service, 

Performance records show that, in 
most applications, it has outworn other 
white irons and in many installations, 
notably in brick machinery, it has out- 


worn many of the common alloy steels. 
It shrinks 3 in. per foot on casting, as 
do most materials used for similar pur- 


Poses, so that existing patterns can 
ordinarily be used. It has proven satis- 
factory for ball-mill liners, balls and 
slugs, conveyor flights, crusher plates, 
rolis, coneaves, mullers and muller 
tires, pump liners and runners, ploughs 
and scoops for pan mills, sand-blast 
hozzies, rollers and wearing collars for 
Raymond mills. 


Manufacturers’ Latest 
Publications 


Wheeler Condenser & Engineering Co., 
Carteret, N. J.—Catalog 117—Catalog de- 
scribing the design and use of single and 
multiple effect evaporators for such indus- 
tries as sugar, alkali, tankage concentra- 
tion and chemical manufacture. 

_U._S. Stoneware Co., Akron, Ohio—Bulle- 
tin describing stoneware developing tanks 
for X-ray films and plates. 

Leeds & Northrup Co., 4901 Stenton Ave., 
Philadelphia, Pa.—Bulletin No. 766—Re- 
issue of bulletin on laboratory hydrogen 
ion potentiometer. 

The Electric Controller & Mfg. Co., Cleve- 
land, Ohio—Bulletin No. 1048—A bulletin 
describing a push button operated oil 
switch for starting squirrel cage and single 
phase motors. 

Dodge Mfg. Corporation, Mishawaka, 
Ind.—Pictorial catalog entitled “A Story 
of Big Facilities and Big Jobs,” showing 
pictures of many big jobs done at this 
plant. 

The Bristol Co., Waterbury, Conn.—Bul- 
letin No. 332—Bulletin describing new 
models of electrical recording instruments 
including voltmeters and ammeters. 

Patterson Foundry & Machine Co., East 
Liverpool, Ohio—Booklet called “Laudettes” 
reprinting letters of approval concerning 
pebble mills made by this company. 

Dust Recovery & Conveying Co., Cleve- 
land, Ohic—Bulletin No. 12—A new bulle- 
tin describing an installation for collecting 
zinc oxide from a smelter furnace. 

Cc. L. Best Tractor Co., San Leandro, 
Calif.—A catalog describing the mechanical 
details of the Types “60” and “30” tractors. 

Wolf Co., Chambersburg, Pa.—Bulletin 
on a proportional blender for mixing pow- 
dered materials such as pigments. 

Conveyors Corp. of America, Chicago, Tl. 
—Bulletin describing the installation of 
conveyors for ash and soot disposal at the 
Milwaukee Sewage Plant. 

General Electric Co., Schenectady, N. Y. 
—Bulletin No. 48937.1—A catalog of auto- 
matic are welding describing the equipment. 

Roller-Smith Co., 233 Broadway, New 
York, N. Y.—Two new bulletins, Nos. 400 
and 530, respectively, describing direct cur- 
rent switchboard instruments and non- 
closable-on-overload circuit breakers. 

Dings Magnetic Separator Co.. Milwau- 
kee, Wis.—A folder on the Dings magnetic 
pulley for removing tramp iron. 

Mesta Machine Co., Pittsburgh, Pa.— 
Catalog of Mesta automatic plate valves 
(Iverson patents) for use with all types of 
compressors. 

Monitor Controller Co., Baltimore, Md.— 
A folder on Monitor electric control systems 
for paper machinery. 

The Bristol Co., Waterbury, Conn.—Cata- 
log 1303. A complete catalog covering the 
full line of gas filled recording  ther- 
mometers for temperatures from 60 deg 
below zero to 1,000 deg. F., as made by 
this company. 

Cleveland Air Engineering Co., Cleve- 
land, O.—A bulletin on an automatic re- 
claiming separator for dust separating and 
material collecting. 

The Falk Corp., Milwaukee, Wis. — 
Bulletin No. 38—A catalog covering her- 
ringbone gear speed reducers. 

American Blower Co., Detroit, Mich.—A 
folder describing plant heating with the 
“Venturafin” unit heating system. 

Wagner Electric Corp., St. Louis, Mo.—A 
pamphlet on power and light rates for 
users of electric current. 

Crescent Refractories Co., Curwensville, 
Pa.—Series DI—No. 1—A data sheet on 
refractories for cupolas and core furnaces. 

Albaugh-Dover Mfg. Co., Chicago, Ill.— 
A leaflet announcing a new ball-bearing 
speed transformer. 

Cc. L. Best Tractor Co.,, San Leandro, 
Calif.—A catalog on the use of gasoline 
tractors in the logging industry, 

Denver Fire Clay Co., Denver, Colo.— 
A folder on industrial furnaces and oil 
burners. 

Midwest Steel & Supply Co., Inc., 100 
East 45th St., New York, N. Y.—A pamph- 
let describing Midwest steel stringers for 
supporting overhead plant equipment. 

Du Pont Everdur Co., Inc., Wilmington, 
Del.—A booklet giving the physical and 
corrosion resistant properties of Everdur 
No. 50 metal together with foundry 
procedure for the production of castings. 

Buffalo Foundry & Machine Co., Buffalo, 
N. Y.—New general catalog of full line of 
chemical engineering equipment. 

Mesta Machine Co., Pittsburgh, Pa. — 
General catalog entitled “Plant and Product 
of the Mesta Machine Co.” 
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Homestead Valve Mfg. Co., Homstead, 
Pa.—Catalog No. 32—General catalog of 
valves featuring special types for use in 
the chemical engineering industries. 

Stearns Conveyor Co., Cleveland, Ohio— 
Bulletins Nos. 103-104—The first of these 
bulletins describes ‘‘Messiter’’ conveyor 
scales for weighing material in transit on 
a conveyor; the second, entitled “Convey- 
ing and Storage Equipment,” describes hol- 
low tile silos and belt conveyors. 

Conveyors Corporation of America, Chi- 
cago, Ill.—Bulletin on mono-rail cable coal 
handling equipment. 

W. B. Connor Co., Inc., New York, N. Y. 
—Catalog A—Bulletin describing the “Ace” 
corliss valve steam trap. 

Oxweld Acetylene Co., 30 East 42nd St., 
New York, N. Y.—Bulletin on a portable, 
low pressure acetylene generator of 35 Ib. 
carbide capacity. 

Automatic & Electric Furnaces, Ltd., 173 
Farringdon Road, London, E. C. 1, England 
—Bulletin No. 35—A bulletin on the inter- 
dependence of time and temperature in 
steel hardening. 

Protecto Safety Appliance Co., Newark, 
¥. J.—Three new bulletins describing Oxy- 
genator for resuscitation of victims of 
asphyxiation, “Absorbit’” masks for protec- 
tion from poisonous gases and fumes, and 
the a” Schaeffer Governor, for 
resuscitation work. 

Metric Metal Works of American Meter 
Co., Inc., Erie, Pa.—Bulletin No. 121 
Bulletin describing the “Denver” gas filter 
for cleaning fuel gases. 

Denver Fire Clay Co., Denver, Colo.—A 
folder on industrial furnace installations. 

Esterline-Angus Co., Indianapolis, Ind.— 
Bulletin 625-—On graphic pressure records 
and their use. 

Graver Corporation, East Chicago, Ind.— 
Bulletin No. 509—A new bulletin on the fil- 
tering and softening of water with the 
Graver zeolite water softener unit. 

Chas. Cory & Son, Inc., 183 Varick St., 
New York, N. Y.—Bulletins Nos. 103-29-B 
and 201-29-A—The first of these covers 
Cory-Recony standardized unit control for 
motor operation of valves, and the second 
describes a new type of seamless metal hose 
for high pressure service. 

American Stainless Steel Co., Pittsburgh, 
Pa.—A new catalog on the uses of stainless 
steel as a corrosion and high temperature 
resistant metal. 

Steere Engineering Co., Detroit, Mich.— 
Pamphlet No. 275—A leaflet dealing with 
piping installations. 

Griscom-Russell Co., 90 West St., New 
York, N. Y.—Bulletins Nos. 401 and 408— 
The first deals with small evaporator sets 
for water, and the second with the Stratton 
steam separator which has been redesigned. 

Connersville Blower Co., Connersville, 
Ind.—Bulletin No. 23A—A bulletin describ- 
ing the “Boston” type blower for medium 
capacities and pressures from 3 to 10 Ib. 
per sq.in. 

The Bristel Co., Waterbury, Conn.—Cata- 
log No. 1303—A new edition of the catalog 
covering gas filled recording thermometers. 

The Dust Recovery & Conveying Co., 
Cleveland, Ohio—Bulletin No. 512—A bulle- 
tin describing the conveying of bulk, dry, 
finely ground phosphate from storage to 
packers and cars. 

D. J. Murray Mfg. Co., Wausau, Wis.- 
Bulletin No. 3083—A catalog of the E. M. 
fassler air and gas scrubber for cleaning 
air and gases in industrial work. 

P. H. & F. M. Roots Co., Connersville, 
Ind.—Bulletins Nos. 1011, 1021, 1071, 1081, 
1091, 1111, 1131, 1141, 217 and 118—These 
bulletins, bound together, form an up-to- 
date catalog of Roots blowers, gas pumps, 
exhauster, boosters, meters, rotary pumps 
vacuum pumps and charging hoists together 
with numerous engineering tables for those 
using such equipment. 

Leeds & Northrup Co., Philadelphia, Pa 

Catalog No. 87—A revised edition of the 
1924 catalog of potentiometer pyrometers 

Crouse-Hinds Co., Syracuse, N. Y. — 
Folder No. 27—A folder covering screw 
cover junction condulets. 

Century Electric Co., St. Louis, Mo.—A 
folder on motors for refrigerating machines 
of small size. 

Schutte & Koerting Co., Philadelphia, Pa. 
—Bulletin 7E—A leaflet describing valves, 
fittings and jets made from Everdur metal. 

Buffalo Forge Co., Buffalo, N. Y. -——A 
second edition of the hand book entitled 
“Fan Engineering’ for those concerned 
with fans and their application, new and 
revised, price $4.00. 

Vulcan Iron Works, Wilkes-Barre, Pa.— 
Bulletin No. 102—Bulletin covering 16 and 
20 ton gasoline locomotives, giving speci- 
fications and illustrating the use of these 
two sizes. 
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| Patents Issued June 30 to July 28, 1925 | 





Paper, Pulp and Sugar 


Berlin-Charlottenburg, Germany 


to S. Sternau «& 


Hermann Goehtz, Berlin- 
Schoneberg, Germany 547 


Inorganic Processes 
signor to Bausch & Lomb Optical Company, 


half to Albin M 


Process Corporation 


Rathenow, Germany 


Rubber and Synthetic Plastics 


Curing Caoutchouc , 
Ohio, assignor to The Grasselli Chem- 


Concentrating 


Nemours & Com- 


Dovan Chemi 


Wilhelm Schepss, assignors to the Hoffmann-La 
Roche Chemical Works, i. 2 

Farbenfabriken ’ 
Leverkusen, near Cologne-on-the- 


senates of the Alkaline-Earth 


Petroleum Refining 


Santa Monica, and Clifford W. Humph- 
Burlingame, Calif. 5 
Recovering Silver. 


Phosphoric-Acid 


Refi y par s 
eining Apparatu Manufacture of White Hydraulic Cement 


Cracking Oils Organic Processes 


tecovering Acetic 


of Bituminous Cellulose Acetate 
Virgil B. Sease, N . 
y du Pont de Nemours & Company, Wil- 


Oil and Gas Separator 


Method of Treating Cellulose Compounds 
Collins Clancy, 


Improv ing ©) 
6 Ol Nitrogen Corporation, 


Combustion and Furnaces 


Ovfenbach-on-the-Main, 
Griesheim-Elektron, Frankfort-on- 
Maxim, Somer 
Vat Coloring Matters Produced by Halo- 
. N-Dihydro-1.2.1'2’-Anthraquinone 
Porous Re fractory ’ . 
Ludwigshafen-on-the-Rhine, Germany, 


rundum Company, Niagara Falls, N Ludwigshafen-on-the-Rhine, 


assignor to the Carborundum Hochst-on-the-Main, 
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Farbwerke vorm. Meister Lucius & Briin- 
ing, Hochst-on-the-Main, Germany.—1,546,- 
328. 

Perchlorate Explosive Containing Nitro- 
guanidine. Kenneth R. Brown, Tamaqua, 
Pa., assignor to Atlas Powder Company, 
Wilmington, Del.—1,546,367. 

Black Vat Dyestuff. Paul Nawiasky and 
Emil Krauch, Ludwigshafen-on-the-Rhine, 
Germany, assignors to Badische Anilin- & 
Soda-Fabrik, Ludwigshafen-on the-Rhine, 
Germany 1,546,859 

Azodyestuffs from Nitrosocarbazol Disul- 
phonic Acid and a Primary Amino Com- 
pound. Philip C. Scherer, Jr., Mount Sinai, 
N. Y¥.—1,547,526 

Sulphonation of Benzene. John Morris 
Weiss, New York, N. Y.—1,547,186 

Carbonyl Derivative of Alpha Naphthol 
and Process of Making the Same. Guil- 
laume de Montmollin and Josef Spieler, 
tasel, Switzerland, assignors to The So- 
ciety of Chemical Industry in Basle, Basel, 
Switzerland 1,547,102. 

Process of Making Isopropyl Chloride 
George O. Curme, Jr., Clendenin, W. Va 
assignor to Carbide & Carbon Chemicals 
Corporation.—1,545,742 

Process of Producing Ortho-Acylbenzoic 
Acids Walter Wollaston, Carneys Point, 
N. J., assignor to E. I. du Pont de Nemours 
& Company, Wilmington, Del.—1,547,280 

Process for the Manufacture of Nitro- 
benzoic Acid. Frank H. Beall, Newark, 
N. J., and Donald Byal Bradner, Edgewood, 
Md.—1,546,191. 


Production of Hydrated Celluloses 
Jacques Edwin Brandenberger, Paris, 
France, assignor to Société Industrielle 


pour l’Application de Brevets et Procedes, 
Rueil, France 1,544,885 

Utilization of Chloracetic Acid Waste 
Liquor William S. Calecott, Penns Grove, 
N. J., assignor to E. I. du Pont de Nemours 
& Company, Wilmington, Del 1,547,201 

Synthetic Edible Fat Carleton Ellis 
Montclair, N. J 1,547,571 

Process of Producing Decolorizing Car- 
bon Emil Hene, Stassfurt, Germany 
1,547,037 

Method for the Manufacture of Saccha- 
rine Products Gaston D. ‘inévenot, New 
York, N. Y., assignor to The Development 
& Research Laboratories, In« 1,547,845 

Process of Extracting Alkali Metal ¢ 
nide from Masses Containing Other Alkali 
Metal Compounds Soluble in Water 
Charles B. Jacobs, Wilmington, Del., as- 
signor to E. I. du Pont de Nemours & Com- 
pany, Wilmington, Del 1,546,932. 


Electrolytic Cells 


Apparatus for Electrolyzing Fused Salts 
Edgar Arthur Ashcroft, London, England 

1,545,383. 

Apparatus for the Electrolysis of Water 
Luigi Casale, Rome, Italy, assignor. to 
Casale Ammonia Company, Lugano, Switz 
erland 1,547,362 

Storage Battery tobert D. Rifkin, St 
Louis, Mo 1,547,447 

Dry Cell Serge Apostoloff, New York 
_. = 1,546,461 

Electrodeposition of Metals. Harry A 
Sedgwick and Patrick J. Sheehan, M.lwau 
kee, Wis 1,544,605 

Electroplating Apparatus. Constantine 
G. Miller, Chicago, Ill, assignor to The 
Meaker Galvanizing Co., Chicago, Ill 
1,545,268 

Chromium Plating. Harrie C. Pierce and 
Chad H. Humphries, Kokomo, Ind., assign 
ors to James Clark Patten, Kokomo, Ind 
1,545,196 

Elecrtodeposition of Metals Thomas 
William Stainer Hutchins, Northwich, Eng 
land 1.545.561. 


Chemical Engineering Equipment 


Apparatus for Drying Materials and for 
Other Purposes Alfred E. Stacey, Jt 
Essex Fells, and Milton S. Smith, Maple 
wood, N. J., assignors to Carrier Enginee! 
ing Corporation.——1,546,415 

Drier. John J. Lyth, Valleyfield, Quebe 
Canada.—1,545,151. 

Drier. Edwin C. Faber, Philadelphi 
Pa., assignor to Proctor & Schwartz, I! 
corporated, Philadelphia, Pa.—1,546,974 

Drier. Harry A. Kimber, New Roche 
N. Y., assignor to Raymond Bros. Engine: 
ing Co., Chicago, I1l.—1,547,400. 

Drier. Elwood B, Ayres, Philadelph 
Pa., assignor to Proctor & Schwartz, Inc 
porated, Philadelphia, Pa.—1,547,891 

Drying Apparatus. William G. R. B: 
mer, Cranston, R. IL., assignor to Gen 
Fire Extinguisher Company.—1,547,294 

Apparatus for Drying Fluid Mater 
John C. MacLachlan, Chicago, IIL, assig! 
to Pure Products Company, Chicago, I) 
1,546,987. 

Filtering Apparatus. Paul Dehne, F 
burg, Germany.—1,547,368 
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Developments in Technical Chemistry 


Reported at A.C.S. Meeting 


Producer Gas from Wood, Muriatie Acid by New Process, Prevention 
of Loss in Stored Gasoline Discussed at Los Angeles 


HE Seventieth meeting of the 
American Chemical Society at Los 
Angeles Aug. 3 to 7 included a large 
contingent from Eastern and Middle 


States headed by James F. Norris, 
president. About 750 persons regis- 
tered. Technical sessions were con- 


fined to the mornings, leaving the rest 
of the time for visits to industrial 
plants and for entertainment and gen- 
eral meetings. At the opening meet- 
ing at the Biltmore Hotel Theatre, 
there was a large attendance before 
which Prof. Alexander Findlay spoke 
on colloid behavior, control and applica- 
tions in industry and the function of 
protoplasm as a vehicle of life. The 
speaker insisted that there is no con- 
tinuity between inanimate colloids and 
living matter, of which we know 
nothing. Willis R. Whitney of the gen- 
eral Electric Company Research Lab- 
oratory followed with a brilliant series 
of experiments demonstrating audibly 
by a loud speaker the connections be- 
tween the disintegration of matter and 
the bombardment of electrons and other 
phenomena. He defined matter as being 
mostly space and urged more apprecia- 
tion of numerical computations of com- 
position. After the banquet on Aug. 7, 
W. A. Noyes spoke of the world ascend- 
ancy of American chemistry, and the 
need for the encouragement of a high 
plane in chemical publications and of 
adequate support for the Decennial 
Index of Chemical Abstracts. He also 
urged scientists to take part in inter- 
national reconciliation and to lead dip- 
lomats in this direction. R. A. Millakan 


pleaded for more modesty among 
scientists and less dogmatism which 
said he, is as bad as the religious 


variety. The ultimate can not be fore- 
seen so easily as some persons imagine 
ind scientific progress in recent years 
argely has been concerned with the 
ipsetting of older generalizations. 
any new phenomena developed in 
recent years are unexplained, making 
‘ppropriate humility desirable said Dr. 
Millakan. 

J. F. Norris discussed the relation 
between research and _ productiveness 
and the need for greater co-operation 
tween science and industry, thereby 
llowing the example of Germany. 
“perators should outline their problems 
and suggest desirable avenues for re- 


- 


search. Furthermore, it should be 
recognized that industrial advance has 
its roots in academic soil. More com- 
prehensive research on petroleum was 
urged by President Norris. 

The technical meetings covered a 
wide range of subjects, with industrial 
and engineering chemistry and the 
petroleum sessions of unusual interest. 
Particular attention was paid to west- 
ern developments, but the papers gen- 
erally had a broad appeal. Pioneer 
work on a commercial scale in the re- 
covery of benzol from oil, gas and the 
removal of objectionable compounds at 
Portland, Ore., being a description of 
some research at the Pacific R. & H. 
Plant, indicated definite progress in 
determining the cause of hydrocyanic 
acid explosions and of ability to con- 
trol the hazard in its use. The success 
of the new wood oil industry in 
Oregon was outlined as was the 
design of plant and the process and 
character of products available such as 
perfumes, insecticides and medicines. 
The entire output goes to Germany 
because domestic merchants say that 
the product is not true cedar oil. 

Nitrogen Fixation 

Arc fixation of nitrogen has been 
demonstrated to be a technical and 
economic success in the State of Wash- 
ington, where an immense amount of 
power is available, and where so-called 
“waste current” is available at $10 per 
kilowatt-year. The plant at La Grande 
was described as was the synthetic am- 
monia plant at Seattle. At Pittsburg, 
Calif., there is a successful commercial 
process in operation, producing 73 per 
cent hydrochloric acid gas from chlorine, 
steam and coke. It is a reversal of the 
Deacon process in continuous operation 
and the plant needs no attention. 

In one paper a plea was made for the 
need of a clearing house to disseminate 
information of byproducts that are now 
wasted. Domestic potash resources 
were described by scientists of the 
Bureau of Soils and a description was 
given of the adaptation of the Moxham 
process, using sulphuric acid for recov- 
ering potash and the production of by- 
product residue termed “Glaucosil,” 
which is available as a substitute for 
fullers earth and as a decolorizer. An- 
other paper showed that there is a pro- 


tective colloid of valuable properties 
in sulphite liquor from pulp mills hav- 
ing power to facilitate the wetting of 
substances, and for use in ceramics 
whereby less water is required in the 
mixing of clay. Ingenious research at 
the University of Oregon illustrated by 
photomicrographs, disclosed the iden- 
tity of “Norit’” as birch wood that has 
been subjected to prolonged carboniza- 
tion and activation treatment. Com- 
mercial methods were outlined in an- 
other paper describing the manufacture 
of iron-oxide pigments by the air oxida- 
tion of metallic iron in weak ferrous 
solution. 


Gas Manufacture from Wood 


The utilization of Washington lig- 
nites in briquetted form was presaged 
by a report of the manufacture and 
behavior of briquets containing 3 per 
cent sulphur and 8 per cent asphalt. 
Attention was drawn in another paper 
to the immense amount of waste in the 


northwest lumber industry, although 
hog fuel is used largely in raising 
steam in Dutch-oven furnaces. It was 


suggested that this waste fuel might 
be available for gas manufacture, es- 
pecially because coal and oil are not 
easily available in this region. A de- 
scription was given of practice at Au- 
burn, Wash., where during the past 5 
years, town gas has been made from 
wood in a coal gas generator set and 
horizontal retorts with a product of 480 
B.t.u., but with 10 to 20 per cent carbon 
dioxide gas, which causes trouble un- 
less removed. The cost of such gus 
compares favorably with other fuels. 
Tests at Eugene, Ore. on a water-gas 
set using 750 lb. charges, yielded 800 
cu.ft. of 480 B.t.u. gas per 100 lb. of 
wood. An account was given also of a 
method of producing water gas and 
producer gas from wood. The odor of 
this gas is less objectionable than that 
of ordinary gas, and the acetic acid is 
not worth recovering. It is estimated 
that the supply of raw material is ade- 


quate for 50 years or so, or much 
longer than the anticipated oil gas 
period. 

The presence of paraffine wax in 


California petroleum was the subject 
of a paper on extraction, in which 
methods were described involving the 
use of diatomaceous earth and purify- 
ing agents. The history of oil gas 
manufacture on the Pacific Coast was 
outlined in another paper, and atten- 
tion was drawn to the rising price of 
crude and of the need to process the 
high-sulphur and other inferior oils. 
Moreover, a diminishing supply of oil 
is forcing attention to the probable 
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ultimate use of local coals. Evapora- 
tion losses in stored gasoline can be 
reduced by using counterbalanced 
breather bags of a special gasoline- 
proof fabric that is now being made 
by the Goodyear Tire & Rubber Com- 
pany. The bags are cylindrical in shape 
with spherical ends held by a belly 
band. Balancing by counter weights 
gives a constant pressure. The average 
loss without the breather bags is 0.34 
per cent and with the breather bags 
this is reduced to 0.03 per cent, which 
is seam leakage. 


Treatment of Oils 


The simplification and standardiza- 
tion of practice in the treatment of 
lubricating oils was outlined in another 
paper by use of filtrol and the contact 
filtration method. Continuous instanta- 
neous filtration also was described. 
Avoidance of the usual acid treatment 
was suggested in an alternative flow- 
sheet using filtrol twice. Reclamation 
of used lubricating oils was discussed 
and also the reactivation of filtrol and 
the possibility of reactivating it in the 
filter press with superheated steam. 
Conservation of fuel and of public 
health was urged in another paper that 
showed an immense waste of gasoline 
and the attendant production of poison- 
ous gas caused by the practice of leav- 
ing motors running while the vehicle 
is at rest. 

The executive committee passed a 
resolution protesting against the ban 
on the use of poison gas in warfare 
adopted at the Geneva conference re- 
cently. It is maintained that the deci- 
sion was not based on technical advice 
from experts, but that it was adversely 
influenced by misunderstanding and 
misinformation. Attention was drawn 
to Washington Conferences No. 22 and 
23 at which it was decided that outlaw- 
ing chemical warfare involves new na- 
tional hazard. The resolution main- 
tains that the prohibition of chemical 
warfare is as impracticable as the pro- 
hibition of war and that the suppres- 
sion of research is unwise. The Los 
Angeles meeting was highly successful 
and was carried through according to 
schedule, all meetings being held at the 
Biltmore Hotel. An elaborate enter- 
tainment program was enjoyed by the 
visitors who paid unstinting tribute to 
southern California hospitality. 


> — 


Intersectional Meeting of A.C.S. 
at New York 


An intersectional meeting of the 
American Chemical Society, comprising 
10 of the eastern sections, is to be held 
in New York City, September 29 to 
Oct. 2. Reduced railroad fares have 
been arranged from New York, New 
Jersey, Pennsylvania and several of the 
New England States. The meeting is 
to be held during the week of the 
Tenth National Exposition of the 
Chemical Industries and is expected to 
attract a large attendance. 

A symposium on motor fuels is 
planned as one of the features and 
K. G. Mackenzie of the Texas Com- 
pany will have charge of the program 
on petroleum. A. C. Fieldner of the 
Bureau of Mines will lead the coal 


products discussion. Other divisions 
of the program include papers on 
alcohol and fermentation products and 
on automotive design. 





Business Publishers To Cover 
Overseas Trade Fields 


Establishment of the Business Pub- 
lishers International Corporation to 
meet more adequately the demand for 
specialized business publications in the 
fields of overseas trade and industry 
was announced last week by the Mc- 
Graw-Hill Co. and the United Pub- 
lishers Corporation. They jointly will 
control the new organization. 

Three publications already in exis- 
tence form the nucleus of the new 
company, which will maintain editorial 
and business representatives in the 
important commercial centers abroad. 
The papers are Ingenieria Internacional 
(International Engineering), a Mc- 
Graw-Hill industrial and engineering 
monthly circulating in Spain and Latin 
America; El Automovil Americano and 
The American Automobile (Overseas 
Edition) in Australia, New Zealand, 
South Africa, India, Great Britain, 
Norway, Denmark, Holland, Belgium; 
in the Orient and other territories. 

The new corporation is headed by 
Mason Britton, President. He is vice- 
president of the Mc-Graw-Hill Co. 
John Abbink, until formation of the 
new publishing firm business manager 
of Ingeniera Internacional, is vice- 
president and general manager. J. L. 
Gilbert, who was business manager of 
the two automotive publications, is 
vice-president and secretary. C. A. 
Musselman, president of the Chilton 
Class Journal Co., the automotive pub- 
lications division of the United Pub- 
lishers Corporation, is treasurer. 

The board of directors includes, in 
addition to the officers, Charles G. 
Phillips, president of the United Pub- 
lishers Corporation; Malcolm Muir, a 
vice-president of the McGraw-Hill Co. 
Philip S. Smith, editor of Ingenieria 
Internacional, and George E. Quisen- 
berry, editor of El Automovil Amer- 
icano and The American Automobile 
(Overseas Edition). 

“Tremendous development is taking 
place in overseas trade and industry,” 
said an officer of the corporation in its 
offices in 225 West 34th St. The de- 
mand for specialized business papers, 
which developed and has been met in 
this country, is growing in industrial 
and trade centers abroad and the new 
organization will meet that demand. 





du Pont Viscoloid Co. Locates at 
Leominster. Mass. 


The du Pont Viscoloid Co., a sub- 
sidiary of E. I. du Pont de Nemours & 
Co., Wilmington, Del., is removing its 
plant for the manufacture of pyralin 
products from Poughkeepsie, N. Y., to 
Leominster, Mass., where a local works 
recently was acquired. The Pough- 
keepsie factory of the company has 
been sold and it is purposed to concen- 
trate production in the future at the 
new Leominster works, which will be 
extended and improved for increased 
efficiency in manufacture. 
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A. E. S. Will Hold Fall Meeting 
at Chattanooga 


The annual fall meeting of the Amer- 
ican Electrochemical Society will be 
held this year at Chattanooga, Tenn. 
on Sept. 24-26. A number of important 
papers will be presented by well-known 
authorities on electrochemical subjects. 
This meeting will follow closely com- 
pletion of the Wilson Dam at Muscle 
Shoals and the society will take the 
opportunity to make an inspection trip 
to this point as part of the program. 

During the fall meeting, headquarters 
of the American Electrochemical So- 
ciety will be at the famous Signal 
Mountain Hotel, 40 minutes’ ride from 
the heart of the city. The hotel is 
noted for its beautiful surroundings and 
the wide variety of entertainment that 
is offered to its guests. 

The first two days of this meeting 
will be taken up with the technical 
program. The subject of the sym- 
posium for this meeting will be “The 
Relation of Electrochemistry to the 


Fertilizer Industry.” Dr. H. C 
Parmelee will be in charge of this 
symposium. Papers will be offered on 


nitrates, phosphates, hydrogen, potash 
and other subjects. On Friday a 
roundtable discussion will be conducted 
on “Electric Ferro Alloys.” Mr. Robert 
Trumbull will be chairman. 

On Saturday, September 26th, mem- 
bers and guests will spend the entire 
day at Muscle Shoals. This will afford 
an unusually fine opportunity to inspect 
America’s largest dam, a development 
of immense interest to the electro- 
chemical industry. A further program 
of visits among the local industries and 
nearby places of interest has been 
arranged by the local committee, of 
which Mr. Paul J. Kruesi is chairman. 





Larger Technical Staff Proposed 
for Patent Office 


A recommendation to increase the 
technical staff at the patent office by 
100 has been approved by the Com- 
mittee on Patent Office Procedure. The 
proposal came originally from the sub- 
committee composed of L. W. Wallace, 
W. H. $Leffingwell and Wallace Clark 
and was approved by the full commit- 
tee. The sub-committee also recom- 
mended changes in the conduct of the 
work which will make possible a re- 
duction in the clerical staff and an 
improvement in the quantity and qual- 
ity of the work done. The full com- 
mittee adopted practically all of th: 
recommendation of the sub-committee 
of engineers. 





Chemists Oppose Withdrawal of 
Pyrites Commodity Rate 


Proposals by the carriers to with- 
draw the commodity freight rates on 
pyrites to Central Freight Association 
Territory is being opposed by the Traf- 
fic Committee of the Manufacturing 
Chemists Association. Some sulphuric 
acid plants are using pyrites at present 
and, it was pointed out, the situation 
might change at any time so as to make 
it desirable for other manufacturers 
to burn pyrites instead of sulphur. 
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News from Washington 


By Paul Wooton 
WASHINGTON CORRESPONDENT OF Chem. & Met. 








ECENTRALIZATION of prohibi- 
[ tion enforcement; preparation for 
tariff hearings on methanol, glue, edible 
gelatin and sodium silica fluoride; the 
planning of the fertilizer activities; dis- 
cussion of a meeting of the captains of 
chemical industry and a new attack on 
the duty-free character of nitrate of 
soda are some of the developments of 
the past month which focused attention 
on Washington. Decentralization of 
prohibition enforcement promises to be 
accomplished without material inter- 
ference with the trade in industrial 
alcohol. Judging from the communica- 
tions reaching the Prohibition Unit the 
industry is very much pleased with the 
whole plan of decentralized enforce- 
ment. The regional administrators will 
have more intimate knowledge of the 
reputation and standing of concerns. 

It had been planned to turn over en- 
forcement to the regional administra- 
tors on August 1. At the last moment 
it was found to be impossible to com- 
plete the list of appointments. The 
functions in connection with industrial 
alcohol which are to be discharged by 
the regional administrators as a conse- 
quence were delegated temporarily to 
the state prohibition directors. So far 
as the prohibition unit has heard this 
emergency arrangement has resulted 
in no hardship to the producers or 
legitimate users of industrial alcohol. 
This arrangement will be continued 
until the administrators can be named. 
Every effort is being made to induce 
men of outstanding ability to accept 
these places. : 

Reports to the Prohibition Unit show 
a decided decrease in the proportion of 
industrial alcohol which is being di- 
verted for beverage use. This is 
attributed largely to the support which 
the manufacturers are giving enforce- 
ment officers. Progress is being made 
in weeding out those concerns that are 
attempting to cloak unlawful activities 
with a certain amount of legitimate 
business. The investigations of the 
industrial alcohol and chemical division 
of the Prohibition Unit indicate that 
the upturn in production is in response 
to demands from entirely legitimate 
sources. One of the consolations for 
instance, shows that during the calendar 
year of 1924, 17,591,981 motor vehicles 
used 32,443,836 gallons of non-freeze 
solution. This is only one of the uses 
for aleohol which is increasing at a 
rapid rate. 


Hearing on Methanol 


A Tariff Commission hearing on 
methanol probably will be held in De- 
cember. The present duty on this com- 
modity is twelve cents a gallon. The 
domestic wood distillation industry has 
asked the Commission to recommend 
the full fifty per cent increase allowed 
by the flexible provisions of the tariff 
act. If the full fifty per cent is allowed 


it would increase the duty to eighteen 
cents a gallon. 

In this connection two groups drawn 
from the Commission’s staff now are 
engaged in a field survey of the do- 
mestic industry. A chemist is accom- 
panying each party. In addition C. R. 
DeLong, head of the Commission’s 
chemical division, also is in the field. 


Wood Distillation Survey 


One party is visiting wood distilla- 
tion plants in New York and Pennsyl- 
vania. The other has been assigned to 
the establishments in Wisconsin, Michi- 
gan and Tennessee. One of the tasks 
involved is the allocation of costs 
among the various products of wood 
distillation. A considerable amount of 
information with regard to the foreign 
industry is lacking. Since no co-opera- 
tion is expected from foreign manufac- 
turers, the necessary data will have to 
be obtained from secondary sources, but 
plans covering that phase of the sur- 
vey have not been perfected. German 
manufacturers, it is understood have 
been able to reduce their costs by fifty 
per cent in recent months it is under- 
stood. 

To allow synthetic methanol to de- 
stroy the domestic wood distillation in- 
dustry would be to permit a national 
calamity. This is the main point pre- 
sented by the industry in its support of 
the application for an increase in the 
duty on that commodity. It is pointed 
out that there are today 80 wood dis- 
tillation plants in the United States 
with a potential annual capacity of 
14,000,000 gal. of crude methanol; 110,- 
000 long tons of acetate of lime, and 
60,000,000 bu. of charcoal. The invest- 
ment in the industry is estimated at 
$80,000,000 which supports 100,000 
people. 

It is contended that methanol has 
been and still is considered to be the 
most satisfactory denaturant for ethyl 
alcohol for tax free purposes. New 
uses for the higher grades are being 
developed, it is stated, as is also the 
case with formaldehyde, of which 
methano! is the base. Attention is 
called to the fact that before the war 
20 per cent of the methanol production 
in the United States and 40 per cent of 
the production of acetate of lime were 
exported, mostly to Germany. 

With regard to acetate of lime it is 
characterized as a basic product hav- 
ing so great a bearing on the chemical 
industry that its importance cannot be 
over estimated. With regard to char- 
coal, the statement is made that the 
demand for this product from both 
metallurgical plants and from domestic 
consumers is increasing year by year. 
Charcoal is referred to as civilization’s 
first manufactured product. One cop- 
per refiner on the Atlantic seaboard, 
when operating to capacity, uses 500 
tons of charcoal per month. To shut 
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off charcoal supply from that industry 
and from the iron refineries would 
affect seriously the cost of producing 
those commodities. In addition it would 
work great hardship on the very poor 
who continue to use charcoal for 
cooking. 

Another point emphasized by the in- 
dustry is that in the manufacture of 
synthetic methanol the crude stage is 
eliminated entirely, thus making im- 
possible the highly necessary lower 
grades of the material. Should the de- 
naturing grade of methanol be dis- 
continued by the elimination of the 
wood distillation industry, it would be 
necessary to find a substitute denatu- 
rant. It also is stated that it has been 
found impossible to produce a mixture 
that will serve the many purposes of 
methyl acetone, said to be the best 
solvent of the whole methanol group. 

Attention is called to the fact that 
German production may be _ taking 
place in plants donated by the govern- 
ment, which would be the equivalent of 
a subsidy. It is admitted that acetone 
is being produced synthetically in this 
country, but attention is called to the 
fact that butyl operations use corn as a 
basis. In time of war this would draw 
importantly on the food supply of the 
nation. 


Fertilizer Committee Meets 


Simplification of formula practice 
through the reduction of the number of 
grades of fertilizer was endorsed by the 
executive committee of the National 
Fertilizer Association on Aug. 6 when 
it met in Washington to make plans for 
the coming year. The executive com- 
mittee is convinced that this offers one 
of the ways for cost reduction. The 
industry will co-operate more closely 
than ever with the standardization and 
simplification efforts of the Department 
of Commerce, it was announced. 

The committee commended, for the 
consideration of the Legislatures in 
other states, the Alabama law which 
requires that all fertilizers destributed 
in that state must contain not less than 
sixteen units of plant food per ton, of 
which no less than two and one-half 
units must be nitrogen. 

The association’s statistical program 
will be confined to acid phosphate for 
the present. Monthly figures covering 
production, shipment and stocks will be 
issued in the future. Expansion of the 
statistical work will be arranged from 
time to time. 

Rock phosphate producers may affil- 
iate with the association, the executive 
committee decided. Membership will! 
be on a basis of one-half cent per ton. 

The soil improvement work of the 
association, which includes studies of 
proper concentration, demonstration 
work and research on methods of using 
fertilizers, will be expanded. Addi- 
tional graduate research fellowships 
will be maintained at the agricultura! 
colleges. The fertilizer industry re- 
sents careless statements, frequently 
heard, to the effect that it has been 
remiss in the matter of research. Ex- 
penditures for such work by the na- 


tional association and by individual 
companies are upward of $500,000 
annually, not including the research 


work of the government. 
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HE JOINT meeting in Great Brit- 

ain last month, of American and 
British chemical engineers was highly 
successful. Preparation for this event 
has been proceeding for many months 
under the guidance of C. S. Garland, 
and the care and forethought expended 
in this direction resulted in the carry- 
ing out of a most comprehensive and 
extended tour and program. It is not 
too much to say that the arrangements 
made surpassed all expectations of the 
American visitors and that this joint 
meeting is a very important landmark, 
not only in the history of the two in- 
stitutions, but in that of chemical en- 
gineering as a profession, and that the 
foundation for close co-operation and 
mutual appreciation and understanding 
has been well and truly laid. 

Much good humored comment and 
capital was made by various speakers 
out of the fact that British chemical 
engineers had elected to call their asso- 
ciation “The Institution of Chemical 
Engineers” and some of the English 
speakers even described this as being 
characteristic of British “cheek,” al- 
though graceful references were made 
to their lack of modesty and to the fact 
that the American Institute would al- 
ways be considered as the senior, and 
one which had laid the foundations and 
been the inspiration of chemical engi- 
neers throughout the world. It was 
fully appreciated that it would have 
been almost impossible for the Amer- 
ican Institute to have acted otherwise 
and that ultimately the existence of 
two institutions for the English-speak- 


in Joint Meeting 


Higaly Successful Gathering Held in Great Britain—Extended Tours 


Feature Social Sessions 


re our London Correspondent 


ing races of the world may be found 
preferable, provided that, as is obviously 
assured, they work together in the 
closest harmony and accord. 

Although the steamer arrived 24 
hours ahead of time, the visitors were 
met at the landing stage on Friday, 
July 10 and the opportunity of getting 
acquainted before the arduous itinerary 
began was much appreciated. Lake 
Vyrnwy, visited the following day, is 
the main water supply for Liverpool 
and lies amidst beautiful scenery, and 
the visits to the afforestation scheme, 
wood wool plant and waterworks de- 
velopments contributed to the general 
enjoyment. By crossing to Birkenhead 
on the ferry, an opportunity was also 
given of viewing the splendid dock and 
harbor works on the banks of the Mer- 
sey. Sunday was devoted to a garden 
party at the house near Warrington 
of Dr. E. F. Armstrong, past president 
of the Society of Chemical Industry 
and recently appointed managing direc- 
tor of the British Dyestuffs Corpora- 
tion. This was only the first of many 
opportunities afforded of viewing an 
English country house. 

The annual meeting of the Society 
of Chemical Industry at Leeds was 
remarkable as being the first occasion 
upon which the society has entertained 
the American Institute and for the fact 
that practically all the papers pre- 
sented dealt with chemical enineering 
subjects. Moreover, the standard of 
excellence attained was particularly 
high, and in the writer’s opinion the 
three papers submitted to the confer- 
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ence on smokeless fuel 


were 
passed in accuracy, comprehensiveness, 
dignity and in the manner of their sub- 


unsur- 


mission. Low temperature carboniza- 
tion and smokeless fuel production has 
long been under a heavy cloud on ac- 
count of technical inaccuracy and finan- 
cial mismanagement and it is not too 
much to say that this very successful 
symposium will go far to bring smoke- 
less fuel production within the bounds 
of practical politics in the near future. 
In connection with this symposium, an 
admirable demonstration of the com- 
bustion of smokeless fuels was arranged 
by Dr. E. W. Smith, of the Woodall- 
Duckham Companies, and there were 
also subsidiary exhibits of weather- 
proof briquets made with a new iype 
of vegetable binder, manufacturing 
demonstrations for which had also been 
arranged at the works of Messrs. Mid- 
dleton Co. The discussion of these 
papers also reached a high standard 
and in view of the menace of a coal 
strike and the gravity of the situation 
in England at that time, the conference 
was particularly opportune. 

The subject is naturally of greater 
importance in this country than in 
America, but shrewd observers are of 
opinion that in spite of the absence 
of the domestic grate in America, pub- 
lic opinion and economic circumstances 
will ultimately lead to similar develop- 
ments in regard to the utilization of 
carbonized lignites, anthracite briquets 
and other types of smokeless fuel for 
central heating units and also for in- 
dustrial use. A very important series 
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of papers on coking practice was also 
delivered under the direction of Pro- 
fessor Cobb and the particulars given 
regarding silica gel and other absorb- 
ents for benzol recovery merit full 
attention. 

The presidential address of W. J. U. 
Woolcock dealt with dyestuffs and this 
was particularly appropriate in view 
of the subsequent visit to the works 
of the British Dyestuffs Corporation, 
the arrangements for which were ad- 
mirable in every way. The works and 
manufacturing processes at Hudders- 
field have not previously been open to 
inspection, and few of the visitors had 
realized the magnitude and extent of 
the corporation’s operations and all 
came away deeply impressed with the 
picture presented of efficiency and of 
real hope for a successful future. The 
preparations for the visit must have 
been proceeding for many weeks. The 
plant was a model of cleanliness and 
careful layout and gave the impression 
of team work of the best kind. This 
was particularly noticeable in the 
magnificent and instructive demonstra- 
tions and clear explanations given in 
the research laboratories, illustrating 
the complicated nature of dyestuff man- 
ufacture by the actual carrying out in 
laboratory scale apparatus of the man- 
ufacture of typical dyestuffs and their 
intermediates, some of which require 
as many as one hundred different 
chemical operations in the course of 
their production. 


Trip to Glasgow 


A special train carried the visitors 
to Glasgow on the evening of July 17 
and early next morning the men vis- 
ited the factory of Nobel’s Explosives 
Co., which, not being in operation owing 
to the Glasgow Fair, afforded the 
unique opportunity of seeing an explo- 
sives factory under these conditions. 
In consequence, it was possible for a 
large party to visit and inspect in de- 
tail parts of the danger area, such as a 
nitroglycerine “hill,” in addition to the 
Tentelew contact sulphuric acid plant, 
nitric acid plant and many other de- 
partments which were freely thrown 
open for inspection. The visit to the 
testing station and laboratories was 
of particular interest and a long series 
of demonstrations had been arranged, 
illustrating the properties of various 
explosives, velocity of detonation and 
transmission, and testing of permitted 





explosives for coa] mines in the official 


British “gallery.” There were also 
demonstrations of the effect of explo- 
sives under various conditions and the 
destruction of pallisades, cast iron re- 
torts and the firing of various charges, 
sound signals and the like were both 
instructive and amusing. The evening 
was spent in the Mecca of golfers, 
finishing with a dance at the Turnberry 
Hotel, where the ladies had arrived 
after a sightseeing trip in Ayrshire. 
Sunday was spent in a tour of the 

















Party Leaves by Coach from Stronachlacher 
on Loch Katrine 


Trossachs, through Callander, Loch 
Katrine and Loch Lomond, the party 
being honored at Stronachlacher in be- 
ing received by the Lord Provost of 
Glasgow himself. 


Unofficial Ceremonies 


Some unofficial ceremonies were car- 
ried out during the trip down the 
Clyde on July 20 on the special steamer 
provided by the Corporation of Glas- 
gow and its Lord Provost, who was 
represented by Bailie Thomson. One 
of the American visitors claimed to be 
descended from Rob Roy and he, as 
well as President Reese, were with 
becoming pomp and ceremony invested 
with the order of the kilt by Father 
Neptune, who came specially aboard 
for the purpose. Great merriment was 
also occasioned by the production with 
traditional ceremonial on the part of 
the pipers, of a “haggis” (the national 
Scottish meat dish), which on being 
“executed” by a piper’s dirk, turned 
out to be a realistic “dud’’ made from 
a balloon covered with dough and brown 
sauce. 

A special train took the party to 
Edinburgh, where a long day was spent 
on July 21 inspecting the Athens of 
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Scotland, interspersed with a civic re- 
ception and lunch from the Corpora- 
tion of the City and its Lord Provost. 

It would be only too easy to trespass 
in describing the delights of this won- 
derful city and of the castle and Holy- 
rood. The afternoon was spent in a 
visit to the Forth Bridge, one and one- 
fifth miles long and rightly termed the 
eighth wonder of the world. A special 
train took the party the same evening 
to Windermere and the two following 
days were so arranged that the visitors 
were enabled to see practically all the 
principal beauty spots of the Lake Dis- 
trict, traveling altogether about 150 
miles by motor. 


Reception at London 


In London the visitors were well 
cared for at various hotels and by hon- 
orary membership of the Chemical In- 
dustry Club. Wembley was a great 
attraction and the dinner and dance at 
the Garden Club, if anything, surpassed 
in its attraction the function at Ches- 
ter. Space prevents detailed mention 
of this and of the visits arranged on 
the following day to the Houses of 
Parliament, which was to be followed 
by a reception at Leighton House at 
which Winston Churchill, the Chancel- 
lor of the Exchequer, and Lord Bal- 
four, amongst many other notabilities, 
expected to be present. 

Sufficient has been said in these notes 
to indicate that this maiden effort of 
the Institution of Chemical Engineers 
in entertaining a body of distinguished 
visitors was characterized not only by 
success, but by perfect arrangements 
and a true appreciation of what was 
required. The weather kept fine and 
hot throughout, due it is said, to the 
presence of one of the ladies, who is 
known to be a mascot in this connection; 
and it was obvious that the tour sur- 
passed all expectations of the visitors 
and that the friendships and the spirit 
of co-operation and mutual understand- 
ing which have resulted are likely to 
have far-reaching effects. The presi- 
dential address of Dr. Reese contained 
many fruitful suggestions in regard to 
publications, education, standardization 
and other co-operative chemical engi- 
neering work, while Sir Arthur Duck- 
ham’s characteristic address contained 
references to possible solutions of the 
coal mines crisis, which were given the 
utmost publicity in the press of the 
whole country. 





























Some Happy Gatherings on Land and Sea 


At right is shown the group on board the “S.S. Dalmarnock” and at left an assemblage outside of Turnberry Hotel 
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Production of Synthetic Camphor 


Gains in France 


One Company Will Produce 600 Tons Next Year—Improved 
Process Used in Making Synthetic Phenol 


From Our Paris Correspondent 


MONG the industries recently set 

up in France attention is drawn to 
that of synthetic camphor established 
by the Société Alsacienne de Produits 
Chimiques at the Vaugouin plants near 
La Rochelle. Synthetic camphor had 
already been manufactured in France, 
first at Bonniéres after the process of 
Behal & Dubosc, later under the proc- 
ess of the Fabrique Baloise de prod- 
uits Chimiques and at the plants of de 
Laire in Calais. The first of these pre- 
war plants had to close after having 
lost much money. The second stopped 
manufacturing as soon as the business 
became unprofitable. 

As to the Société Alsacienne de Prod- 
uits Chimiques it uses, so it seems, the 
process of tetrachlorophthalic acid. 
This acid is condensed with pinene 
which is the principal constituent 
spirit of turpentine. The result is di- 
bornylic ester which is then saponified 
by caustic alkali in borneol with re- 
covery of tetrachlorophthalic acid 
which being little soluble in water is 
easily regenerated. Then only remains 
to oxydise the borneol in camphor ac- 
cording to the known process. 

The interest of the process lies es- 
pecially in this that the tetrachloro- 
phthalate of borneol is not volatilizable 
in contact with steam. One can there- 
fore when the reaction is finished, elim- 
inate the terpenes and the secondary 
volatile products by means of steam. 
Bornylic ester remains. In former 
processes where oxalic acid, acetic acid 
or formic acid was used, volatile borny- 
lic esters were formed but they were 
much more difficult to isolate from the 
nontransformed products. In spite of 
that the process of the Sté. Alsacienne 
de Produits Chimiques does not yield a 
production of more than 20/25 per cent 
with turpentine and from 35 per cent 
to 40 per cent with rectified spirit. It 
is said that the Sté. Alsacienne de 
Produits Chimiques has been able to 
better these productions materially. At 
any rate we know that this society 
produces a ton of camphor every day. 
Next year they will make 2 tons per 
day that is to say about 600 tons per 
annum whereas French consumption is 
about 2,000 tons per year. 

However one might well question the 
financial interest of this production. 
Experts agree that the financial yield- 
ing of this undertaking is very un- 
certain but what is certain is that this 
society is spending much energy in 
other fields. It is setting up a plant 
in Corsica at Prunete-Cervione for pre- 
paring extracts of chestnuts and an- 
other plant in Brittany for the making 
of iodine using varechs as a basis with- 
out mentioning the fact that it is in 
accord with Griesheim-Elektron for the 
selling in France of the naphthols A. S. 
from this last plant. 


A rather interesting industry is that 


of potassium salts and alumine with 
leucite as a basis. This is done at the 
plants of Pierre-Bénite near Lyons 
which is the property of the Société 
d’Electro-Chimie et d’Electro-Métallur- 
gie one of the greatest French societies, 
capital: 60 millions francs. One of the 
directors is Mr. Gall who with Mr. de 
Montlaur set up in 1886 in Savoy the 
plants for the electrolytic transforma- 
tion of chlorides to chlorates. 

With respect to the making of alum 
by using leucite as a basis, we start 
working the latter after having puri- 
fied it from its gangue by an electro- 
magnetic process by sulphuric acid, 
methodically and in a way calculated to 
obtain a solution of concentrated alum 
which solution is then crystallized. The 
concentrated mother-liquors, after add- 
ing acid, are used in attacking new 
parts of the leucite. The remaining 
silica is dissolved in an apparatus by 
agitating it in caustic lye at 29 deg. 
Bé and supplies silicate of soda at 40 
deg. Bé. The plant thus treats 4 tons 
of leucite per day which is a produc- 
tion of 6 tons of alum. 


Plant for Synthetic Phenol 


The Compagnie d’Alais, Froges & 
Camargue which before the war was 
specialized in mineral industries was 
brought, during the war, to the pro- 
duction of synthetic phenol. To do this 
it has utilized for preparing benzol-sul- 
phonic acid a process which causes the 
benzol vapors to act on sulphuric acid 
which process offers certain technical 
advantages over the ordinary one. 
Since then this company has equally 
busied itself with organic fabrications. 
It has more particularly set up the 
preparation of tetrachlorethane by fix- 
ing chlorine on acetylene in the presence 
of iron as a catalyst and the prepara- 
tion of trichlorethylene which results 
of the action of lime on the first chlo- 
ride, 

The trichlorethylene is used more and 
more in plants extracting fat bodies by 
replacing the carbon disulphide and 
benzine which were used till the pres- 
ent day but which are both very dan- 
gerous. The trichlorethylene is com- 
pletely fireproof. Moreover it is not 
attacked by water. Its only incon- 
venience is that of being too expensive 
and slightly anesthetic. It seems hard, 
given the actual price of the cubic 
meter of acetylene, 3 francs counting 
the calcium carbide at 100 francs per 
100 kilogs, to reduce materially the 
price of this product. 

Using trichlorethylene as a basis the 
society in question equally prepares 
monochloracetic acid decomposing it 
under given conditions by sulphuric 
acid—Simon process; French patent 
No. 519,883. The monochloracetic acid 
thus obtained is particularly pure and 
suitable for making synthetic indigo. 
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This acid is also made by the direct 
chloruration of the acetic acid but the 
product thus obtained may yield di- 
chloracetic acid which is troublesome 
for preparing phenylglycine an inter- 
mediate product for the preparation of 
indigo. 

Using acetylene as a basis Alais, 
Froges & Camargue also makes syn- 
thetic aldehyde. The preparation of 
the aldehyde using acetylene as a basis 
consists in hydrating this gas by means 
of diluted sulphuric acid containing 
mercury salts which act as catalysts. 
This reaction gives up almost quantita- 
tive yieldings but however its indus- 
trial realization is not a simple prob- 
lem. Few materials are capable of re- 
sisting heated diluted sulphuric acid 
and metallic mercury which is formed 
during the operation. What is par- 
ticularly sought to be avoided is the 
resinification. Alais, Froges & Camar- 
gue avoids the resinification by a con- 
tinuous circulation of the liquid be- 
tween the chamber of reaction and an- 
other chamber where the aldehyde 
formed is isolated by vacuum. 





German Output of Benzol Showed 
Gain Last Year 


Trade Commissioner Daugherty re- 
ports from Berlin that production of 
benzol in Germany in 1924 amounted 
to 154,000 tons, against 109,000 tons 
in 1923, 212,000 tons in 1922, and 
120,000 tons in 1913, according to fig- 
ures furnished by the Benzol Verband 
of Bochum, controlling from 80 to 90 
per cent of the production. 

Increased production in 1924, com- 
pared with 1923, is, of course, explained 
by the recovery of industry as a result 
of the relaxation of occupation control, 
the benzol producers being largely 
located in the occupied section of Ger- 
many. Sales, however, were adversely 
affected by the customs barrier main- 
tained by occupation authorities until 
Sept. 10, 1924. 

Negotiations are said to be in prog- 
ress whereby it is expected that the 
Benzol Verband will enter an agree- 
ment with Belgian, French, and Brit- 
ish producers, to stabilize prices on the 
European market. 





French Chemical Industry Forms 
National Defense Board 


The decree of the Minister of Com- 
merce, Industrie et des Postes, Tele- 
graphes et Telephones, dated June 5, 
1925, and published in the “Journal 
Officiel” on June 14, 1925, created a 
national defense board for the chemical 
industries under the direction of this 
Minister. 

The purpose of this board will be to 
study the proper means for bringing 
and maintaining production to the 
national defense requirements and to 
adjust as far as possible the national 
defense needs to the industrial capac- 
ity of the country. Its powers wil! 
complete so far as chemical products 
proper are concerned; they wil! be 
limited to the comparison of resources 
of raw materials and requirements 
thereof for the chemical products 
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News in Brief 








Record Production of Helium in June 
-A record for helium production was 
made during June by the Helium Pro- 
duction Plant, Fort Worth, Texas, 
which was turned over to the Bureau 
of Mines by the Navy Department on 
July 1. The output in June amounted 
to 1,288,000 cu-ft. 


Chemical Equipment Exposition To 
Be Held at Cleveland—The Association 
of Chemical Equipment Manufacturers 
has announced that its Second Chemical 
Equipment Exposition will be held in 
the $6,000,000 Public Hall in Cleveland, 
May 10 to May 15 inclusive, 1926. The 
exposition will follow the same general 
lines of that recently held in Provi- 
dence. Displays will be confined to 
equipment, supplies, accessories and 
materials essential to the processing 
industries. It will not include manu- 
factured chemical products. Attend- 
ance will be limited to technical and 
industrial men, including all ranks of 
industrial employees and technical edu- 
cators and students. 


Molasses Refinery in Colorado—The 
Great Western Sugar Co., Sugar Build- 
ing, Denver, Colo., has acquired prop- 
erty located between Johnstown and 
Milliken, Colo., and plans to construct 
a new process molasses refining plant 
on the site. Plans are in progress for 
the refinery, which will consist of a 
number of buildings, with power house 
and auxiliary structures, estimated to 
cost in excess of $500,000. A pledge 
has been secured from interests in the 
vicinity of the new mill to grow sugar 
beets for the next 5 years. 


New Process for Wood Pulp — The 
Union Bag & Paper Co., New York, is 
developing a new process for the chem- 
ical preparation of wood pulp, and has 
installed equipment at one of its mills 
to try out the method under actual com- 
mercial production. The new process 
is said to require considerable special 
machinery, and will be adopted entirely 
by the company if the anticipated sav- 
ings, now estimated at about 25 per 
cent over the present manufacture, are 
realized. 


New Sulphuric Acid Plant for Czecho- 
slovakia — J. F. Hodgson, commercial 
attaché at Prague reports that the 
Nobel Dynamite Works at Bratislava 
will shortly commence the manufacture 
of 100 per cent sulphuric acid in addi- 
tion to their other activities. This firm 
established a sugar refinery in 1924 
which has been very successful, and it 
is their intention to use the sulphuric 
acid produced in connection with that 
oranch of their business. 


_Chile Interested in Marketing Potas- 
sium Nitrate—Renewed efforts are be- 
ing made in Chile looking to the 


marketing of potassium nitrate. This 
material frequently is associated with 
sodium nitrate in the Chilean deposits. 
The recovery of the nitrate of potash 
heretofore has not been feasible because 


of the cost. A more advantageous situ- 
ation now exists and the proposition 
again is being studied. 


McDowell Favors Power Development 
at Muscle Shoals—The development on 
the Tennessee river at Muscle Shoals 
will be of more value to the public if 
it is operated for power purposes than 
will be the case if it is dedicated to fer- 
tilizer production. This is the broad 
conclusion drawn by Charles H. Mc- 
Dowell, of the Armour Fertilizer Works, 
in a report to the executive committee 
of the National Fertilizer Association. 


Hearing on Proposed Standards for 
Rosins—A public hearing will be held 
to discuss proposed standards for naval 
stores for which no standards are estab- 
lished by the Naval Stores Act, at the 
Bureau of Chemistry, Washington, D.C. 
on Nov. 16, 1925, according to a recent 
notice approved by the Secretary of 
Agriculture. 


Will Improve Statistical Service on 
Chemical Imports—Efforts to improve 
the statistical service of the Chemical 
Division of the Department of Com- 
merce are continuing. Imports of dyes 
now are being tabulated at ports other 
than New York. Albany, since the 
establishment of the General Dyestuffs 
Corporation, has become an important 
port of entry for dyes. The service 
gradually will be extended to embrace 
the more important chemical imports. 


European Producers of Nitrogen Dis- 
cuss International Agreement—Euro- 
pean producers of fixed nitrogen are 
giving consideration to an international 
accord along the lines of the potash 
pact. France now has an output of 
96,000 tons from its fixed nitrogen 
plants. An effort is being made to in- 
crease production to 300,000 tons which 
would be sufficient to meet all French 
demands. 





Increased Output of Natural 
Sodium Compounds in 1924 


The production of sodium compounds, 
not including common salt, from natu- 
ral salines and brines in the United 
States in 1924 amounted to 76,420 short 
tons, valued at $1,825,850, according to 
a report made by the Bureau of Mines. 
These figures show an increase of 29 
per cent in quantity and of 3 per cent 
in value over 1923. They cover the 
output of sodium carbonate, bicarbo- 
nate, sulphate, trona, and borate in va- 
rious forms. 

The output of boron minerals in 1924 
amounted to 116,110 tons, valued at 
$3,183,910, compared with 136,650 short 
tons, valued at $3,994,790 in 1923. These 
include borax produced at the plant of 
the American Trona Corp., Trona, Calif., 
and colemanite mined at Death Valley 
Junction and Lang, Calif., by the Pa- 
cific Coast Borax Co.; at Muroc, Calif., 
by the Suckow Chemical Co.; at Las 
Vegas, Nev., by the Westend Chemical 
Co.; and at Moapa, Nev., by the Ameri- 
can Borax Co. 

It is reported that the exploitation of 
deposits of sodium salts may soon be 
undertaken near Tonopah, Nev., Salt 
Lake, Utah, and in Okanogan County, 
Washington. 
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Harvard Offers New Graduate 
Courses in Metallurgy 


Instruction in metallurgy in the En- 
gineering School of Harvard Univer- 
sity hereafter will be conducted exclu- 
sively as post-graduate studies, which 
will be open to graduates of universi- 
ties, colleges, and technical schools of 
recognized standing, who have the nec- 
essary knowledge of mathematics, 
chemistry, and physics; a knowledge 
of mineralogy is also desirable. A 
l-year program is offered in ferrous 
metallurgy, including courses in physi- 
cal chemistry, general metallurgy, 
principles of metallography, metallog- 
raphy of iron and steel, metallurgy of 
iron and steel, physics of metals and 
alloys. About one-quarter of the year’s 
work is devoted to training in research. 
A parallel 1-year program in non- 
ferrous metallurgy is offered, including 
courses in non-ferrous metallurgy and 
metallography. Either of these 1-year 
programs taken alone leads to the de- 
gree of Master of Science in Metallurgy. 

A 2-year program combining both 
ferrous and non-ferrous metallurgy and 
leading to the degree of Metallurgical 
Engineer is also offered. This program 
consists of all the formal courses of 
both of the l-year programs, which 
make up about two-thirds of the work 
of the 2 years; the remainder is de- 
voted to research. 

The scientific training in physics, 
chemistry, and mathematics necessary 
to take up the professional study of 
metallurgy can usually be had in the 
colleges or technical schools. It is be- 
lieved that suitably qualified college 
graduates may profitably proceed di- 
rectly with their metallurgical studies, 
and that they should not be required to 
go through the usual 4-year pro- 
gramme, consisting for the most part 
of subjects, valuable in themselves, but 
which are rarely if ever pertinent to 
the work of the modern metallurgist. 
The students of metallurgy ordinarily 
aim to qualify themselves to take 
charge of metallurgical operations or 
to conduct metallurgical research, or 
perhaps to teach the subject. It is be- 
lieved that at this stage of their edu- 
cational career, i.e., after the comple- 
tion of a college course of study or an 
engineering program, they should be 
able intelligently to decide whether 
they wish to enter the field of ferrous 
or non-ferrous metallurgy, and that 1 
year of intensive graduate work in one 
of these fields should ordinarily fit them 
well to begin their lifework as practical 
metallurgists or research workers. 


—!_ oe 


Plans for Reopening Kelp Plant 
at California 


California interests are planning to 
reopen the kelp plant which was oper- 
ated by the Department of Agriculture 
at Summerland during the war. The 
plan is to operate the plant primarily for 
the production of iodine and kelpchar. 
The potash recovery will be regarded 
as a byproduct. In the destructive 
distillation of kelp it also is expected 
to prepare a vegetable creosote and 
a varnish gum, thought to have special 
application. 
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Men You Should Know About 








A. C. FIELDNER has been appointed 
chief chemist of the Bureau of Mines to 
fill the vacancy created in March by the 
resignation of Dr. S. C. Lind. Mr. 
Fieldner will continue to serve as super- 





1. C. Fieldner 


intendent of the Bureau’s experiment 
station at Pittsburgh and will have his 
headquarters there. Mr. Ficldner was 
born in Ney, Ohio, Dec. 12, 1881. His 
education was obtained at Ohio Wes- 
leyan and at Ohio State University. 
His early experience was with the Den- 
ver Gas & Electric Co. and the Amer- 
ican Zinc & Chemical Co. of Denver. 
From 1907 to 1909 he served on the 
chemical staff of the United States Geo- 
logical Survey. When the Bureau of 
Mines was founded he was put in 
charge of the fuel laboratory at the 
Pittsburgh station. He was active at 
that station during the war in connec- 
tion with explosives and gas mask in- 
vestigations. He served with the 
Chemical Warfare Service during the 
latter months of the war. Since June 1, 
1921, he has been in charge of the 
Pittsburgh station. 

E. M. BatLey of New Haven, Conn., 
has been re-appointed state chemist for 
a period of two years. 

WILSON F. Brown has been appointed 
instructor in chemical engineering at 
the Ohio State University, Columbus, 
beginning with the forthcoming school 
year. 

Epwarp D. Lipsey, founder, chairman 
of the board and president of the Owens 
Bottle Co., Toledo, Ohio, has resigned, 
after having been identified with the 
company for the past 25 years. Mr. 
Libbey has been associated with the 
glass industry close to 50 years and 
made possible financially the develop- 
ment of the Owens bottle-making ma- 
chine. He will be succeeded in the 
presidency of the company by W. H. 
Boshart, heretofore executive  vice- 
president and general manager. 

Dr. E. V. Appott has accepted an 
appointment as a member of the staff at 
the experiment station at the Louisiana 
State University, and will devote prac- 
tically his entire time to the study of 
the diseases of sugar cane. 

W. G. BRADLEY has resigned recently 
as a member of the experimental sta- 


tion staff at the Louisiana State Uni- 
versity, to return to his native state, 
Massachusetts. He has been stationed 
in Louisiana for about 5 years. 


G. A. BOLE, superintendent of the 
Ceramic Experiment Station of the Bu- 
reau of Mines, Columbus, Ohio, has 
been designated as supervising ceramist 
of the Bureau of Mines, and as such 
will have technical supervision of all 
ceramic investigations carried on by the 
Bureau, both at the Columbus station 
and at the other experiment or field sta- 
tions, acting through the respective sta- 
tion superintendents in the usual man- 
ner. Mr. Bole will continue in hi 
position as superintendent of the Co- 
lumbus station. 

Pror. THEODORE J. Hoover, head of 
the department of mining and metal- 
lurgy at Stanford University, Cal., has 
been appointed dean of the new school 
of engineering established at the insti- 
tution beginning with the next college 
ycar in October. 

P. H. GroGGcins, formerly chemical 
engineer in the Tower Manufacturing 
Co., has accepted a position with the 
Monsanto Chemical Co., St. Louis, Mo. 


GEORG? O. BRYANT, until recently 
connected with the Seidell Manufactur- 
ing Co., Jersey City, N. J., has taken a 
position as sales engineer with the 
Gordon-Davis Engineering Co., New 
York City. 

HERBERT G. SIDEBOTTOM and HERBERT 
G. CLOPPER have purchased the Newark 
Varnish Works, Newark, N. J. Mr. 
Sidebottom is secretary of the Paint, 
Oil & Varnish Club of New York and 
recently withdrew from the firm of 
Jayne & Sidebottom. Mr. Clopper for- 
merly acted as sales manager for the 
New Jersey Zinc Co. 

JOHN I. TIERNEY, secretary of the 
Manufacturers’ Chemist Association, 
has been appointed chairman of the 
chemical committee of the Atlantic 
States Shippers’ Advisory Board. The 
Board is an organization of shippers 
and receivers of freight formed to pro- 
mote an understanding of transporta- 
tion problems and to adjust informally 
transportation difficulties. 

Dr. JOHN H. Perry has resigned 
from the Bureau of Mines helium 
laboratory staff to accept a position 
as physical chemist in the chemical 
department of the duPont Co. at 
Wilmington, Del. 


GEORGE A. BURRELL, consulting chem- 
ical engineer of Pittsburgh has been 
appointed Colonel in the Chemical 
Warfare Officers’ Reserve Corps. 

M. J. GAVIN of the Bureau of Mines, 
who recently inspected oil shale recov- 
ery processes and practices in Scotland 
and France, is working on an experi- 
mental oil shale plant which the Bureau 
is establishing on the government oil 
shale reserve in Colorado. 

J. C. PRIDMORE has been elected 
director, southern division, Soil Im- 
provement Committee, National Fertil- 
izer Association, Rhodes Building, 
Atlanta, Ga. 
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GeorRGE A. RICHTER, chemist of the 
Brown Co., Berlin, N. H., has been 
appointed Lt. Colonel in the Chemical 
Warfare Officers’ Reserve Corps. 

H. R. SMALLEY is director of the 
northern division, Soil Improvement 
Committee, National Fertilizer Asso- 
ciation, 702 Insurance Bldg., Washing- 
ton, D. C. 

Ropert J. ANDERSON, consulting 
metallurgical engineer, with practice 
confined to the metallurgy of aluminum, 
is located at 221 Amber St., E. E., 
Pittsburgh, Pa. 

G. B. ARTHUR, who has been district 
manager of the central division .field 
service of the National Lime Associa- 
tion has been transferred to Washing- 
ton as head of the entire service. This 
change places all of the trade promo- 
tion work of the association under a 
single head, who will be closely asso- 
ciated with the technical and admin- 
istrative staff of the Washington head- 
quarters. 

Dr. WARREN K. Lewis, head of the 
department of chemical engine*ring at 
the Massachusetts Institute of T-chnol- 
ogy, has been elected an honorary mem- 





W. K. Lewis 


ber of the British Institution of Chemi- 
cal Engineers, in recognition of his 
notable achicvements in chemical engi- 
neering in this country. During its 
existence the British Institution has 
elected only five honorary members, of 
which Dr. Lewis and Prince Conti of 
Italy are the only ones living outside 
England. 

H. H. Hi, chief petroleum engi- 
neer, has been placed in charge of the 
petroleum division of the Bureau of 
Mines, and will have supervision of ail 
petroleum investigations conducted by 
the Bureau both in the Washington 
office and the various field stations and 
offices. S. P. Kinney, assistant metal 
lurgical chemist, with headquarters at 
Pittsburgh, Pa., has been designated 
as supervising metallurgist. C. E 
Sims, electrometallurgist, has been de 
signated as chief of the metallurgica 
section of the Pittsburgh, Pa., station 
E. D. Gardner, mining and explosive 
engineer, will serve as acting superin 
tendent of the Southwest Experiment 
Station at Tucson, Arizona. 

EarL B. Bascock of Akron, Ohio, 
has recently been appointed chief chen 
ist at the Firestone Tire and Rubbe 
Co., where he has been employed f« 
the past nine years. 





{ugust, 1925 


Dr. CARLETON HENNINGSEN has re- 
signed from the Forest Products Lab- 
oratory to join the duPont Fibersilk Co. 
of Buffalo, N. Y., as chemist. 


A. E. MARSHALL, chemical engineer 
of Baltimore has recently been ap- 
pointed a member of the advisory board 
of the Baltimore Trust Co. of Baltimore. 





Obituary 











WILLIAM G._ LINDSAY, chemical 
director of the Celluloid Co., Newark, 
N. J., died July 27, at the age of 45. 
He was a_ graduate of Columbia 
University. 

JOHN KAISER, for many years con- 
nected with the Kalbfleisch Chemical 
Co., Erie, Pa., died at his home in 
that city, July 30, following a three 
week’s illness. He was 63 years of age. 

DR. LUCIEN C. WARNER, chairman 
of the board of the Warner Chemical 
Co., died July 30 in New York. He was 
in his 84th year. 

JOHN MILLER PETERS, for almost 15 
years assistant manager of the Atlantic 
branch of the National Lead Co., died 
July 21, at the age of 75. 

CHARLES EVERETT GILSON Of the 
Eagle-Picher Lead Co. died July 4, in 
Evanston, IIl. 





Industrial Notes 





The BEACH ENAMELING Co. of Ot- 
tawa, Canada, has just completed in- 
stalling a new porcelain enameling de- 
partment. 


The CoNveyorRS CoRP. OF AMERICA, 
Chicago, announce the appointment of 
the Chicago Electric Co., Chicago, as 
district representatives for the sale of 
American Mono-rail cable conveyors in 
Northern Illinois and Northern Indiana. 


The INSTRUMENT Co. of 
Paterson, N. J., has just appointed 
Charles M. Bullard, 912 Washington 
St., Appleton, Wis., as their representa- 
tive for central and northwestern Wis- 
consin, to handle the Apex CO; re- 
corder and other power plant instru- 
ments. 

The SULLIVAN MACHINERY Co., Chi- 
cago, Ill., has appointed Raymond B. 
Hosken as general sales manager of 
domestic sales. 


UEHLING 


The LAPEER TRAILER Corp. has ap- 
pointed L. M. Bovaird as manager of 
ts Detroit branch. 


The Scotr VALVE MANUFACTURING 
'0., of Detroit, Mich., announces the 
ippointment of H. P. Rodgers and 
'o., Leader-News Building, Cleveland, 
Mhio, as the Cleveland representative 
or the Scott complete line of bronze 
ind iron body valves. 

The Republic Flow Meters Co., Chi- 
ago, announces the opening of a fac- 
ory branch office in Cleveland in the 
ngineers Building in charge of L. C. 


Vilson, formerly of the Pittsburgh 
fice. The Company has also opened a 


Buffalo office at 535 Bramson Building. 





Calendar 


AMERICAN ELECTROCHEMICAL SOcIgTY, 
Chattanooga, Tenn., Sept. 24, 25 and 26. 

CONGRESS OF INDUSTRIAL CHEMISTRY 
(Fifth) Paris, France, Sept. 27. 

INSTITUTE OF AMERICAN MEAT PackK- 
ERS. Annual meeting, Chicago, Oct. 16 
to 21. 

NATIONAL EXPOSITION OF CHEMICAL 
INDUSTRIES, New York, Sept. 28 to 
Oct. 3. 

NATIONAL EXPOSITION OF POWER AND 
MECHANICAL ENGINEERING (Fourth), 
Grand Central Palace, N. Y., Nov. 30 to 
Dec. 5. 

NATIONAL SAFETY CouNcIL. Annual 
meeting, Cleveland, Ohio, Sept. 28 to 
Oct. 2 











The AAI Rock Salt and Chemical 
Co., 521 Pacific Mutual Bldg., Los 
Angeles, Calif., has changed its name 
and location. It is now the Saline 
Preducts Co., 15th and Santa Fe Ave., 
Los Angeles, Calif. 


The Dings Magnetic Separator Co., 
of Milwaukee, Wis., announces that 
Mr. Heckman, 725 Live Stock Exchange 
Bldg., Kansas City, Mo., will handle the 
sale of Dings separators in Kansas and 
Vestern Missouri. 


ARLINGTON BENSEL, who recently an- 
nounced his association with Victor 
Hybinette of Wilmington, Del., is the 
exclusive agent for the latter’s alloy 
products. The business at 300 Madison 
Ave., New York City, is in Mr. Ben- 
sel’s name and not that of the Hyb- 


nickel Alloys Products Co. as was 
previously reported in these columns. 
THE UEHLING INSTRUMENT CO., 


Paterson, N. J., has appointed two new 
southern agents: John C. Candler, 315 
Glenn Bldg., Atlanta, Ga., to cover 
Georgia, Eastern Tennessee and the 
southern half of South Carolina, and 
Charles M. Setzer of Charlotte, N. C., 
to cover North Carolina and the north- 
ern half of South Carolina. 


THE ROLLER-SMITH Co., New York, 
has appointed the Tennessee Engineer- 
ing & Sales Co., 510 Burwell Bldg., 
Knoxville, Tenn., as its agent in that 
part of Tennessee and Kentucky within 
a working radius of the city of Knox- 


ville. The personnel includes J. C. 
Buchanan, W. L. Tadlock and S. E. 
Adcock. 


THE W. N. Best Corp., 11 Broad- 
way, New York, manufacturers of oil 
burners and oil burning furnaces, an- 
nounce the purchase of the Dempsey 
Furnace Co., Jersey City, N. J. The 
combined furnace business of the two 
companies will be operated as_ the 
Dempsey Furnace Division of the W. N. 
Best Corp., and will be carried on under 
the personal direction of H. B. Dempsey. 


THE DrRiver-Harris Co., Harrison, 
N. J., announces that Harry D. McKin- 
ney has been elected second vice-presi- 
dent and general sales manager and 
that George A. Lennox has been ap- 
pointed assistant general sales manager. 


THE GENERAL ELECTRIC CoO., an- 
nounces the appointment of Robert Mil- 
ler as manager of the Rocky Mountain 
sales district, succeeding Harry D. Ran- 
dall, who is on leave of absence due to 
illness. B. J. Wheatlake succeeds Mr. 
Miller as local office manager at Salt 
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Lake City and Mr. Randall will be 
assigned to special duties at Schenec- 
tady. Mr. Miller’s headquarters are in 
Denver. 


THE BripGeport Brass Co., Bridge- 
port, Conn., has appointed the E. F. 
Keating Pipe Bending and Supply Co., 
New York City, to handle the sale of 
plumrite brass pipe in the Metropoli- 
tan district. This company also an- 
nounces that A. D. Merwin, formerly 
connected with the Steele & Johnson 
Manufacturing Co., Waterbury, Conn., 
has joined the organization as sales 
manager of the fabricating division 
and W. F. Blythe, for 19 years asso- 
ciated with the American Brass Co. 
of Waterbury, Conn., has been made 
sales manager of the mill products divi- 
sion of the Bridgeport company. 


THE BoONNoT Co., Canton, Ohio, an- 
nounces that the Fuller-Bonnot unit 
air mill is being offered for sale by the 
Fuller-Lehigh Co., of Fullerton, Pa. 


THE WESTINGHOUSE ELectric Co. of 
Japan has been organized, which is a 
subsidiary of the Westinghouse E!ec- 
tric International Co. The purposes 
of this company are to distribute West- 
inghouse products throughout Japan 
and to arrange for proper service of 
Westinghouse apparatus in Japan. The 
staff will be almost entirely Japanese. 


L’AzoTR, INC., A DU PONT subsidiary 
located at Charleston, W. Va., is at 
present installing four 11 ft. water-gas 
machines with a capacity of 8,000,000 
cu.ft. per day. These machines will 
use the Pier process on local coals. 
They are provided with Cottrell pre- 
cipitation apparatus for cleaning the 


gas. Equipment is being erected by 
the U. G. I. Contracting Co. 
THE RESEARCH SERVICE, INC., an- 


nounces the removal of its offices to 
Otis Bldg., 810 18th Street, Washing- 
ton, D. C. 


THE CUTLER-HAMMER Mec. Co. has 
purchased the business and patents of 


Payne Dean, Ltd., and will develop 
manufacture and market the Dean 
valve control apparatus, auxiliary 
power plant apparatus, Dean signal 


systems, switchboards, load indicators, 
etc. Mr. Dean and many of his asso- 
ciates are now connected with the 
Cutler-Hammer Mfg. Co. and will ac- 
tively assist in the promotion of this 
work, 

THE AMERICAN ANILINE PRODUCTS, 
Inc., New York, announces that Robert 
E. Fuller, who for many years was 
connected with the New England tech- 


nical and sales department of the 
American Dyewood Co., and late of 
Jennings and Co., has assumed the 


duties of technical advisor in the Bos- 
ton sales department of the company. 


THe Rocuester GAS AND ELECTRIC 
Corp., through J. P. Haftenkamp, gen- 
eral superintendent, has signed a con- 
tract with Sulzer Freres of Winterthur, 
Switzerland, for a dry coke cooling 
plant to be installed at its gas works 
in Rochester, N. Y. The actual con- 
struction work from the designs of 
Sulzer Freres will be executed by the 
J. G. White Engineering Corp. of New 
York. 
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Market Conditions and Price Trends 





Production of Chemicals Maintained 
on Steady Basis 


Only Seasonal Recessions in Demand Have Affected the Industry 
in the Hot Weather Period 


YEASONAL conditions have _ con- 
\Jtinued in the industries which are 
large consumers of chemical products. 
This has been manifest by slight reces- 
sions in the volume of output during 
the hot weather period. Declines in 
manufacturing activities have not been 
pronounced and comparisons with the 
corresponding period of last year bear 
out the contention that the chemical in- 
dustry this year has been free from 
any disturbances which might be con- 
strued as creating a period of depres- 
s10n. 


Employment Figures for June 


A comparative status of some of the 
more important industries which offer 
an outlet for chemicals is shown in the 
following index figures for employ- 
ment as compiled by the Bureau of 
Labor. The index is based on 100 as 
a monthly average for 1923 and it will 
be noted that, in every instance with 
the exception of the paper and pulp 
industry, greater activity is indicated 
for June than was the case in June last 
year. The figures show the following: 

INDEX OF EMPLOYMENT 


June May June 
1925 1925 1924 

Dyeing and finishing 
textiles 95.6 100.6 88.4 
Leather . 87.6 87.9 83.5 
Paper and pulp 93.3 95.1 94.9 
Chemicals 90.3 90.7 85.6 
Fertilizers : 62.3 78.9 659.3 
Glass - ot 92.0 91.6 90.5 
Automobile tires 117.7 115.9 92.3 
Petroleum refining 93.7 91.1 93.8 
Reports from the agricultural sec- 


tions indicate that aggregate yield of 
principal crops will be about 3 per cent 
less than last year. With early season 
prices at high levels returns from the 
sale of crops promises to be large. In 
the grain markets, wheat is expected to 
sell at very high levels after the turn 
of the year. On the other hand the 
large corn and cotton crops are looked 
to as signs of a lower priced year for 
fats and vegetable oils. 


Index Numbers Advance 


Unfavorable conditions are still found 
in some markets and values are at low 
levels. This is typified in the case of 
arsenic and calcium arsenate where 
stocks are so large that no steadiness 
in prices is possible. In the majority 
of cases, however, the chemical list has 
maintained a steady position during the 
past month. Under the influence of 
higher markets for methanol, denatured 
alcohol, and sulphate of ammonia, the 
weighted index number of Chem. & 
Met. advanced to 111.67 which com- 
pares with 110.97 a month ago and 


with 110.22 a year ago. With demand 
improving as the season advances, 
prices may be expected to hold steady. 
Prices for oils were much firmer than 
those for chemicals and the weighted 
index number for oils and fats went up 
to 158.37 as against 153.07 a month ago 
and 136.25 in August, 1924. Toward 
the end of the period there was a 
rather sharp decline in refined cotton- 
seed oil but the crude product held 
fairly steady. Estimates of reduced 
yields for the growing flaxseed crop, 
brought out higher prices for linseed oil 
and while later crop conditions and a 
free movement of seed in the fall 
months may be of assistance to buyers, 
the outlook favors a strong market for 
linseed oil over an extended period. 


Larger Exports of Chemica!s 


Official figures have just been re- 
leased showing the export trade in 
chemicals and allied products for the 
first half of this year. The value of 
such exports in the 6-month period 
rose to $74,678,000 which represents an 
increase of 15 per cent over the corre- 
sponding period for 1924. The indus- 
trial chemical group had one of the 
highest values and accounted for 17 per 
cent of the total exports. This group 
recorded but a slight change having 
risen 1 per cent in value to $12,668,000. 

Gains were made in the exports of 
ammonia and ammonium compounds, 
aluminum sulphate, bleaching powder, 
and copper sulphate, while losses oc- 
curred in acetate of lime, calcium car- 
bide, glycerine, and potassium bichro- 
mate. Demand for formaldehyde re- 
mained about the same although the 
value fell off a little due to drop in 


quantities shipped but lesser values. A 
sharp decline was registered in exports 
of methanol, only 251,000 gallons, 
valued at $219,000 having been shipped 
abroad during the first 6 months of the 
current year. ; 


Large Sulphur Shipment 


Shipments of sulphur to foreign coun- 
tries gained 20 per cent in quantities 
and 34 per cent in values from 222,700 
tons, valued at $3,533,000 in Jan.-June, 
1924 to 277,500 tons, valued at $4,730,- 
700 in Jan.-June, 1925. One of the 
largest percentages increases in values 
was made in the explosives exports al- 
though this group represented only 3 
per cent of the total chemical exports. 

Rosin, which accounted for over half 
of the exports of the naval stores 
group, failed to reach the previous 
year’s figure in quantities shipped al- 
though due to the high prices during 
the first 6 months of this year, the 
value of the exports was 41 per cent or 
$2,300,000 in excess of the value in the 
corresponding period of 1924, the total 
for the current half year having been 
$7,870,000 for 589,000 barrels. 


Trade Accord Possible 


With large crops in sight, no real 
summer slump in industry, and large 
export trade, the outlook for the chemi- 
cal trade in the latter part is further 
improved by the possibility of harmoni- 
ous workings within the industry. In 
May Secretary Hoover Chemical Advi- 
sory Committee approved of a sugges- 
tion that executives in the chemical 
trade assemble with a view toward 
uniting the efforts of the individual 
companies to support definite policies 
as to the fostering of foreign trade, 
patent and tariff legislation and other 
matters of general interest to the in- 
dustry. Considerable work is said to 
have been done along the lines of inter- 
esting prominent chemical interests 
and it is regarded as probable that a 
meeting will be held in Washington in 
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Facts and Figures of Business 


in Chemical Engineering Industries 


HILE manufacturing production 
in June was on a somewhat 
lessened scale from that reported for 
the preceding month, it was 20 per cent 
higher than was the case in June, 1924. 
The index number of the Department of 






































































































































































































































_ Industrial Statistics Presented 
Graphically for Those Who 
Follow the Monthly Trends of 











Fuels averaged 24 per cent higher 
than in May, due to rising prices of fuel 
oil, gasoline, Pennsylvania crude petro- 
leum, and anthracite coal. In the group 
of ‘miscellaneous commodities the phe- 
nomenal increase in rubber prices was 
responsible for a rise of nearly 5 per 
cent in the June level. 

Of the 404 commodities or price series 
for which comparable information for 
May and June was collected, increases 







































































































































































































































































































Commerce stood at 125 for June and Production and Consumption were shown in 118 instances and de- 
127 for May. In June, 1924 the number creases in 120 instances. In 166 in- 
was 104 and it is evident that produc- stances no change in price was re- 
tion of manufactured goods has held on a fairly even basis this year if allow- ported. 
' ance is made for seasonal conditions. 
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Favorable Outlook for Consumption of 
Chemicals Reflected in Prices 


Approach of More Active Buying Season Finds Producing 
and Consuming Branches in Good Condition 


phage of chemicals is beginning 
to take on larger proportions and 
interest in forward positions is ex- 
pected to heighten during the coming 
month. With the exception of easy 
spots in the market for specialty prod- 
ucts, the tone to values has been steady 
and sellers interpret this as a sign of 
healthy conditions in the industry. The 
hot weather period has been unusually 
free from price-cutting selling. Cur- 
rent quotations are based on production 
costs and bear out reports that reserve 
stocks are not burdensome. 

Actual placing of orders has not 
been heavy but has been along seasonal 
lines and the movement from producing 
points has been heavy enough to take 


up a good part of outputs. Reports 
from large consuming industries are 
generally favorable and import and 


export statistics show foreign trade to 
advantage. General business is ex- 
pected to fare well in the latter part of 
the year and the combination of condi- 
tions speaks well for the future of the 
chemical industry. 

In the present year to date, call for 
chemicals has been more even and 
more regular than it was in 1924. If 
this is carried out until the end of the 
year, the total consumption of chemi- 
cals should outstrip that of 1924 even 


thouch the final quarter of this year 
should prove less active than that of 
last year. 

The weighted index number for 
chemicals is higher than a month ago 
and also overtops that for August, 
1924. The weighted number is 111.67 


as compared with 110.97 for July and 
110.22 for August, 1924. While ad- 
vances ir price in the past month were 
not numerous or important, declines in 
price were almost negligible and the 
steadiness of values was pronounced. 
The weighted index number for oils 
and fats was considerably higher dur 
ng the month. Strong markets for 
logs and lard had a_ corresponding 
effect on fats in general and vegetable 
were strengthened as a result of the 
lessened competition. Linseed oil 
moved upward in price under the stimu 


lus of seed, largely because of esti- 
mated declines in the North American 
supply for the coming year. Oils and 


fats are now weighted at 158.37 as 
compared with 153.07 a month ago and 
149.02 in August, 1924. 

Reports from abroad state that prices 
for bromine have been lowered and no 
doubt this has same connection with 
the shutting off, at least temporarily, 
of the expected increase in shipments 
to this country. Supplies in our mar- 
kets are reported to be large but there 
is no disposition to flood the market 
and production has been cut down to 


a minimum. 


Of interest in the market is the ac- 
tion taken by domestic interests to have 
importations of refined nitrate of soda 
placed on the dutiable list. This ques- 
tion received attention in Washington 
some months ago and has again been 





Important Developments in 
the Market 


Inquiry into production costs of 
methanol abroad has been ordered but 
request for anti-dumping order was 
refused. 


The German bromate convention has 


been extended to Sept. 30, but the 
price for bromine in Germany has 
been reduced. 


Taking condition as of August 1, the 
domestic flaxseed crop is estimated at 
23,500,000 bu. which represents a big 
decline from last month’s estimate. 

Infestation of the boll weevil did 
not prove heavy enough to create de- 
mand for calcium arsenate and prices 
for arsenic and arsenate are depressed. 


Domestic refiners again seek to have 
nitrate of soda taken from the free 
list and made subject to import duty. 











reopened with the point at issue resting 
on interpretation of the present word- 
ing of the tariff on this chemical. 


Slump in Arsenic 


As the fiscal year in the cotton trade 
draws to an end, the position of the 
arsenic market becomes more clearly 
defined with conditions proving far from 
satisfactory to traders, producers, and 
importers. A year ago it was common 
knowledge that large stocks of calcium 
arsenate and of arsenic were on hand. 
To dispose of this large carryover and 
to permit of further production in the 
new year, would have required a 
greatly enlarged outlet. The arsenate 
trade based on its relatively new use 
in the cotton fields as a deterrent 
against boll weevil damage, gave some 
possibility to hopes of an increased 
call for arsenic. It was a possibility, 
however, surrounded with doubt and in 
view of the surplus stocks carried from 
the preceding year, it seemed the part 
of wisdom to curtail production of both 


arsenate and arsenic. Large domestic 
producers of arsenic did cut down 
their output but imports of the 12 
months ended June, 1925, were 17,358,- 


380 lb. as compared with 21,962,334 lb. 
for the preceding 12 months. Arsenate 
production also was curtailed in some 
quarters but other factors were active 
on the production side with the result, 
that in addition to creating an over- 
supply which spelled poor financial re- 
turns for the year, the industry is 
again confronted with the necessity of 
entering a new fiscal year with a heavy 






weight of stocks hanging over the mar- 
ket. Under these conditions the out- 
look is very unfavorable and unless 
there is a radical change in the supply 
and demand phase of the market, these 
conditions will be carried forward from 
year to year. 


Improvement in Methanol 


During the past month, domestic 
producers of methanol announced an 
advance in the sales price for that 


commodity. In view of the earlier re- 
ports which pictured the demise of the 
wood distillation product on the theory 
that synthetic methanol would capture 
the market, it is evident that condi- 
tions have been working out more 


.favorably for the wood distillation in- 


dustry. The presence of synthetic 
methanol on our market is shown by 
the following figures for importations: 


IMPORTS OF METHANOL 


Gal Value 
January : ; i) $29 
February 62,971 29,420 
March 69,886 26,976 
April ; 9,012 5,201 
May ‘ - 115,120 52,917 
June 61.045 26,504 


The increase in arrivals in May was 
accounted for by delays in entering 
April shipments, so that the statistics 
may be taken as proof that there has 
been no material change in the import 
trade since February. Domestic pro- 
duction of methanol in June was 552,- 
365 gal. and for the 6 months ended 
June, shipments from domestic plants 
have totaled 3,246,461 gal. It is evi- 
dent, therefore, that importations are 
running less than 15 per cent of re- 
quirements. As an increase in the pre- 
vailing duty has been asked, it is prob- 
able that some protection to domestic 
producers will be given in the form of 
a higher duty. Attempts in other 
directions are being made to stabilize 
the home industry and the danger to 
the industry as such, from imported 
synthetic methanol does not shape up 
in such a formidable manner as pre- 
vious reports had indicated. Whether 
or not there is any immediate competi- 
tion to come from a home production 
of synthetic methanol is another ques- 


tion. But in the face of competition 
as it now exists, methanol made by 
wood distillation appears capable. of 
holding the major part of domestic 


consumption.. 


Change in Nitrite Trade 


In the official returns for June, im- 


ports of nitrite of soda are given at 
521 lb. Arrivals from abroad from 
Aug. 1, 1924 to June 30, 1925, were 


245,054 lb. as compared with 4,871,250 
lb. in the corresponding period for the 
preceding year. From these figures it 
is apparent that domestic nitrite in in 
control of the market. It is _ esti- 
mated that current consumption of 
nitrite of soda in this country is 
close to 7,000.000 lb. a year. Last 
year when a higher import duty be- 
came effective, there was considerable 
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Chem. & Met.Weighted Index 
of Chemical Prices 
1913-14 


Base 100 for 


Wiis MOO cc cccccccccsccons 111.67 
Last month 110.97 
August, 1924 110.22 
BEE, FeSe acvasinrvedcess 123.69 


The steady position of the general 
chemical list combined with higher 
prices for denatured alcohol and 
methanol, caused an uplift in the 
weighted index number 











uncertainty about future competition 
from abroad. Many held that the in- 
crease in duty could readily be absorbed 
by foreign shippers and that competi- 
tion between domestic and foreign 
makes would prevent any material 
progress in maintaining a home indus- 
try. Experience since the duty was 
increased warrants the belief that do- 
mestic manufacture has been stabilized 
and as prices have not been advanced 
to any extent during the year it is 
probable that domestic producers can 
work to advantage without elevating 
values to a point where our market 
will again become attractive to sellers 
in foreign countries. 


Flaxseed Prospects Poorer 


On August 10, the Bureau of Agri- 
culture issued its second report on the 
current flaxseed of the American North- 
west. This report gave condition as of 
August 1 at 75.4, yield per acre at 7.6 
bu., and total indicated yield at 23,500,- 
000 bu. In the report of the month 
previous the total yield was estimated 
at 26,100,000 bu. so that a loss of 2,600,- 
000 bu. is shown for the month. This 
deterioration did not come as a surprise 
to the trade because growing conditions 
were known to be unfavorable and 
there is a possibility of further losses 
before the time of harvest. In some 
quarters it is held that the final out- 
turn will be little if any over 20,000,000 
bu. and this decline from the yield of 
the 1924 season is acting as a bullish 
factor on prices for linseed oil. The 
fact that many large consumers of oil 
are not covered ahead does not help the 
market as improved buying of oil will 
increase trading in the seed market and 
thus serve to maintain if not to ad- 
vance values. It was commonly held a 
short time ago that oil contracts would 
be available for early Fall delivery on 
a basis somewhat under 90c. per gal. 
Recent developments have dissipated 
this belief and the trend of oil values 
has been upward instead of downward. 
Crop news will be the determining fac- 
tor on values in the next two months 
and it is more logical to expect further 
damage than improvement as it will 
take a long stretch of ideal growing 
weather to materially advance the crop. 


Larger Use of Wood Oil 


With the rapid increase in consump- 
tion of lacquer varnishes, members of 


the china wood oil trade feared that de- 
mand for the latter would fall off as a 
result of the substitution of other mate- 
rials. A report from Hankow states 
that 13,147,000 lb. of wood oil was 
shipped from that port in June, of 
which 9,113,000 lb. was destined for the 
United States. This indicates that 
large amounts of oil are now afloat to 
this country and is a good index to 
the increased outlet for this oil in the 
present year. In the first 6 months of 
the year arrivals of wood oil from 
abroad were 50,720,021 lb. as compared 
with 37,612,908 lb. in the corresponding 
period last year. As stocks in this 
country are not large and good demand 
is reported in the present market there 
is reason to believe that total consump- 
tion in 1925 will be much larger than 
it was in 1924. 


Bleaching Powder Holds 


Uncertainty about the position of 
bleaching powder throughout the sum- 
mer months has been succeeded by 
confidence in the stability of values. 
Two years ago the market was placed 
in a demoralized position because large 
surplus stocks were forced on the mar- 
ket and sales pressure practically led 
to a trade war. Last year large stocks 
were again held by producers but there 
was no attempt to stimulate buying by 
cutting prices and large amounts were 
said to have been thrown away because 
they had deteriorated beyond a point 
of value. This summer, the oversup- 
ply was considered to have been held 
down but there was no certainty about 
the policy which sellers would adopt. 
A review of the market finds very little 
to encourage belief that prices have 
been cut or that any downward price 
change is imminent. In fact the lowest 
prices heard have related to imported 
bleach which finds its way to our mar- 
ket in limited quantities, the total ar- 
rivals in June having amounted to 


221,447 lb. On the other hand exports 


of bleaching powder have been holding 
up well and for the 12 months ended 
June reached a total of 25,780,879 Ib. 
as compared with 23,567,021 lb. for the 
corresponding period of the preceding 
year. 


Pyrites Rates Opposed 


Makers of acid are taking an inter- 
est in the proposal of carriers to with- 
draw the commodity freight rates to 
Central Freight Association points. 
Opposition on the part of acid manu- 
facturers has drawn attention to the 
possibility of increased consumption of 
pyrites in the acid trade. During and 
since the war the use of pyrites in the 
acid trade fell away materially. It is 
still being used, however, in some plants 
and it is pointed out changes might 
arise in conditions surrounding other 
raw materials for acid making, which 
would make it desirable to return to a 
greater use of pyrites. Reports from 
the sulphur industry show there has 
been some changes in production of 





Chem. & Met.Weighted Index 


of Prices for Oils and Fats 


Base 100 for 1913-14 
ee GN. h bC Shedd eC KO WE CRS 158.37 
Least month ..... 153.07 
August, 1924 136.25 
August, 1923 ..... 129.31 


Oils and fats in general have held 
a strong position during the month 
In the latter part of the period 
cottonseed oil eased off but linseed 
oil gained in strength and the index 
number rose sharply. 











leading companies. In some cases re- 
cent outputs have been so small as to 
throw the fulfilment of orders largely 
on reserve stocks. However, the latter 
were very large at the beginning of 
the year and there is no reason to 
doubt about any scarcity of supplies for 


the immediate future, especially as 
production in some quarters is being 
maintained on a large if not on an 


advancing scale. 


—E> 


Anti-Dumping Order Against 
Swiss Strychnine 


Having established to its satisfaction 
that strychnine of Swiss manufacture 
is being sold in this country at prices 
below those at which the commodity 
is offered in Switzerland, the Treasury 
Department has issued an anti-dump- 
ing order against these imports. 

en 


Exports of Chemicals 





June, June, 

1925 1924 
Benzol, lb 135,981 4,182,586 
Aniline oil and salts, Ib 127,637 2,219 
Acid, acetic, lb 55,290 45,132 
Acid, borie, Ib 68,764 72,138 
Acid, sulphuric, lb 660,490 957,377 
Methanol, gal 17,853 51,126 
Aluminum sulphate, lb 3,126,959 2,764,846 
Acetate of lime, lb. 1,497,608 3,183,889 
Calcium carbide, Ib 655,561 863,977 
Bleaching powder, Ib 4,029,699 2,479,209 
Copper sulphate, lb 372,851 63,037 
Formaldehyde, lb.. 238,319 367,582 
Potassium bichromate, lb 74,532 73,507 
Sodium bichromate, Ib 525,561 
Sodium cyanide, lb 204,826 74,057 
Borax, lb 2,854,847 2, 586,208 
Soda ash, Ib 2,876,950 2,326,172 
Sodium silicate, lb 3,079,717 3,046,222 
Sal soda, Ib 822,487 1,431,165 
Caustic soda, Ib 7,563,864 6,321,297 
Sulphate of ammonia, ton 9,580 8,553 

Imports of Chemicals 

June, June, 

1925 1924 
Dead or creosote oil, gal 13,470,404 13 409,513 
Naphthalene, Ib 474,710 112,000 
Pyridine, Ib 38,694 46,507 
Arsenic, Ib 3,082,833 2,072,315 
Acid, citric, lb 78,400 97,440 
Acid, formic, Ib 100,610 127,013 
Acid, oxalic, lb 129,260 180,039 
Acid, sulphuric, Ib 6,218,260 996,000 
Acid, tartaric, lb 76,705 304,639 
Ammonia, chloride, Ib 747,143 473,466 
Ammonia, nitrate, Ib 500 385,592 
Barium compounds, lb 1,670,150 1,191,778 
Calcium carbide, Ib 955,900 855,900 
Copper sulphate, Ib 146 167,032 
Bleaching powder, Ib 221,447 63,000 
Potassium cyanide, |b 65,513 281,780 
Potassium carbonate, Ib 204,062 571,94« 
Potassium hydroxide, lb 681,193 870,880 
Potassium chlorate, lb 752,243 260,003 
Sodium cyanide, |b 2,545,360 1,298,029 
Sodium ferrocyanide, lb 44,435 180,659 
Sodium nitrite, lb 521 1,020,492 
Sodium nitrate, ton 59,016 37,440 
Sulphate of ammonia, ton 387 3 
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Current Prices in the New York Market 


For Chemicals, Oils and Allied Products 
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Alum, ammonia, lump, bbl. Ib. 4 03;- 04 .03}- ‘ Sesame, bbl. wee . 153) : Pe 154 13 < : 13! 
4 .. a Ib. 02} 02} .03)} .02 . 03} ~ @ bean tank, (f.o.b. Coast) tb. Uii- ia yi - oa -Si- = 

bags... re ewe.| 1.40 = 1.45] 1.40 = 1.45] 1.35 - 1.40 | 163 - + ie 38 - | 
\qea ammonia, 26°, drums..Ib. 06 - 06 06j- .06]| .06}- .06} a ag = bbl. “| % - $ $3 - ‘s rt a or 
—= anhadrous, eyl.. yas 30 - 32 30- .32 .28 - 30 Crude, tanks(f.o.b. factory gal. _ =a So... - 

mmonium carbonate, powd, - = 

tech., casks agee 2+ el .ta- tl .e- 09 | oe See =] Sa Oy fee at — 
Ammonium nitrate, tech., Red oil, distilled, d.p. bbl... .Ib. tHe nat lan= ni} l09}-  J09f 

casks. Ib. 08 - 08); .08 — .08) 09 - .10 : “99°- ‘ao —- “09 | ‘oR 
Ammonium sulphate, wks.....cwt.| 2.75 -— 2.80 | 2.55 - 2.65 | 2.65 - 2.70 Tallow, extra, loose... - | om i O od aes) 
Amylacetate tech., drums... gal 2.75 — 3.25 | 2.75 = 3.25 | 3 - 3.25 
Arsenic, white, powd., bbl. . Ib O33- .043] 04)- 105] .07}- .073 Coal-Tar Products 
Arsenic, red, powd., kegs Ib 145- 15 12}- 13 15 - 154 . — 
Serva earbonate, bbl ton “ 00 “2 = + 00 -54.00 /59 00 -60.00 Current Price | Last Month Last Year 
Sipstng prods, ich. | petipes pets | es Dee See ie te ie ee 

drums. ; a cwt 1.90 2.00 1.90 — 2.00 1.90 - "eaer . . ss Om . : S' 4 
Borax, bbl tb. | 105 - 054] (05 - 054] .05- 054 | Rensol, 90%, tacks wrcks.mal, | “Se- (99| (9 - “S8| 23- ‘be 
Calcium acetate, bags ewt.| 2.75 2.80 | 2.75 — 2.80 | 3.00 - 3.05 Beta-naphthol tech yey 2e- 22 ‘ 24 24 ‘ 25 
Caleium arsenate, dr Ib. | .06 07 07 - .07} 09 - .10 Cresylic acid, 97° ‘drun ~- ‘ ; ; ~ - 
Caleium carbide drums Ib. 05}- .06 05)- .06 05 - .05) works : > a al 59 - .63 59- .62| .63- .65 
Caleium chloride, fused, dr. Naphthalene, flake, bbl fb. | [05— [053| (05- 053! (05- 05) 

wks ton |21.00 - 21.00 - 21.00 - ak CAP aun... | ae wl ee el ee 
Carbon bisulphide, drums. . Ib 05'- .06 | 05)- .06 | .06- .065 | Picric seid, bbi eh Ib. .25- .26| .25 26 20 22 
Carbon tetrachloride drums. Ib 07 - .07)) 07 - .073} .06}- .07 | Resorcinal, tech., ke ib. | 1.35 - 1.40] 1.30- 1.40 | 1.30- 1.40 
Chlorine, liquid, tanks, wks. .Ib 04- .04) 04- .04)/ .04- .04} Salievlic acid, tech., bbi Ib. 33- .34 33 34) 131 . 32 
Copperas, bbk, f.o.b. wks ton |13.0¢ -13.50 [13.00 -14.00 [15.00 —16.00 Solvent naph: ha, w.w., tanks gal. 25 a 25 a | "25 te 
Conn = i, - io*- 4 pH 4 (Se- ca 4 i z PS Toluene ccahe works. . on . 26 - | 30 - 
‘opper sulphate, b ewt.| 4 - - 4. - 2 oy 3 ; ; .. 

Copper sulphate, bb e 30 - 4.90 | 4:30,- #98 | 4:30 = 1:85, | Xvtene, com., tanks... °-.. ‘gal. |. [26-137] [25-126] .28- 
Epsom salt, dom., tech., bbl..cwt.| ! 4 - : = l e, -~2 > ! Hs 2 4 

Epsom salt, imp., tech., bags.cwt.| 1.30 - ! ! 1 ! . 

Ethyl acetate, BS; drums... gal 87 - 90 87 - 90 92 - 95 Miscellaneous 

Formaldehyde, 40°, bbl Ib 08) 09 08;- oY 09 09} C ay “nats 
Fusel oil, crude, drums gal 2.40 - 2.50 | 2.70 3.00 | 2.50 2.75 urrent Price | Last Month Last Year 
Glaubers salt, bags ewt 80 - 1.40 80 - 1.40 | 1.00 - 1.40 | Barytes, grd., white, bbl... .ton |$17 00 ot. 50) at 00 tod 6 on. = $17.0 
Glycerine, ¢.p., drums, extra. Ib 19- .19) 18} 19 18 - .18} | Casein, tech., bbl. Ib. 12 12 
ead: China clay, powd., f.o.b. Ga.ton | 10. 00 ~20 00 12 00 -15 00 14 00 ~20. 00 

woe basic carbonate, P - 093 pee pwd. ton |45.00 -50.00 |45.00 -50.00 |45.00 -50.00 

dry, casks Ib 10}- 10;- ; Po ceces Ty colors: 

White, basic sulphate, esk Ib 09}- 10}- .094- ‘ Carbon gas, black (f.o.b. 

Lead acetate, white crys wbbl lb 14}- 15 144- 15 144- 15 works) es . .07 = 07} 07 - 07) 09 = . i 
Lead arsenate, powd., bbl. Ib 16 - 17 16- .17 16 - 18 Lamp black, bbl... — -12- .40 i2- .40 12- .40 
Lithopone, bags Ib 05}- 06 06 - .06) 06} 06} Prussian blue, bbl. . Ib. 34- .36 35- .37 38 - .42 
Magnesium carb., tech., bags.Ib 06; 07 06/- 07 08} 08) Ultramarine blue, bbl..... Ib. .08 - 35 08 - 35 08 - 35 
Methanol, 95%, dr gal 58 - .62 58 - .62 74 - 76 Sienna, Italian, bbl. ..... . . Ib. .04- .12 04 - 12 06- .14 
Methanol, 97%, dr gal 60 - .64 60 - .64 .76- 78 Umber, Turkey, bbl = .04- .04) 04- .04} 04- .04; 
Nickel salt, double, bbl. Ib 10 10 10 - 10: 09}- 10 Chrome green, bbi.. Ib 28 - 30 29 - 30 28- .30 
Nickel salts, single, bbl. Ib. 10 1 10) i 10 - it Carmine red, tins. Ib. 4.50 - 4.75 | 4.50 — 4.75 | 4.50 - 4.70 
Phosphorus, red, cases Ib 75 80 75 80 7 - .75 Para toner Ib. 9 - .95 90- .95) 1.00 - 1 10 
Phosphorus, vellow, cases Ib 4 36 34 - 36 35 - 40 Vermilion, English, bbl. Ib. 1.40 - 1.5) 1.40 - 1.45 1.40 1 45 
Potassium bichromate, casks.Ib 08) 08} . 08) 08} 093- 09) Cc aroma yelew. Cc. oe bbl _ o) ~ 18 18 - m8. 17 17 
Potassium carbonate, 80-85°7, Ocher, French, casks 2}- 03) 02 03 02) 03 

calcined, casks pie Ib. 05)- 06 .05}- 06 .05}- 053 Feldspar, No. | (f.0.b. N. C)ton | 5.50 - 6.00 | 5.50 - 6.00 } 6.50 - 7.00 
Potassium ehlorate, powd.. Ib. 08} - 09 . 08) - 09 .07 - 07} —— oe lump. bbl oe = - 09) 08 - 09) .05}- 06 
Potassium hydroxide (caustic zum copa ongo, bags... . 8}- 10 08}- 10 oF - 14 

potash) drums Ib. 07}- .07) 07}- .07) 064-— . 06) East Indian, bags ee 14}- 15 4- 15 16 - 18 
Potassium muriate, 80% bes ton [34.55 - 34 Aan .. «134.55 - Manila, bags. Ib. 14 - 16 14 - 16 18 - 19 
Potassium nitrate, bbl Ib 06}- 06! 06- .072 06 - 07) Damar, Batavia, cases Ib. 25 - 26 25 - 26 23 24 
Potassium permanganate, Kauri, No. | cases. Ib. 57 - 65 60 - 65 60 - .65 

drums Ib 14 5 4) 15 13}- 14 Kieselguhr (f.o.b. N. Y.) ton {50.00 -55.00 [50.00 -55.00 [50.00 -55.00 
Potassium prussiate, yellow, - . 9 12 - —_— | ee fon 38.00 - 40.00 |35.00 -42.00 |35.00 -—40 >> 

casks ; 18 = .18) ' 1 - } *umice stone, lump, bbl. >. 04) 08 0°) 08 05 - > 
Salammoniac, white, casks.. Ib 05) 07 05 07 06}- .07} Imported, casks Ib. 03 40 03 40 03 - 35 
Salsoda, bbl ewt.| 1.10 — 1.30] 4. 2C 1.40} 1.20 - 1.40 Pyrites, Span., fines, cif unit \. Coe ae. Te 10 - 10 
Soda ash, light, 58% bags, Domestic, fines (f.o.b. Ga.) unit 12 12 10j- 1 

contract ; a ewt.| 1.25 - 1.25 ot 0.28 @.50. ee ae bees. > = a =: 60 7 - 4 
Soda, caustic, 76°, solid, eached, bonedry, bags.. .lb. 6! - 6 6 68 63 - 64 

drums, contract. ewt.| 3.10 - 3.10 3.10 -.. T. N., bags Ib. 53 - 55 56 - 58 53 - 54 
Sodium acetate, works, bbl. .Ib. O4}- .05 05 - .G65) 04)- .05 Soapstone (f.0.b. Vt.), bags..ton | 7.00 —- 7.50 | 7.00 - 7.50 | 7.50 -— 8.00 
Sodium bichromate, casks. . Ib 06}-— .06] 06} 06} 07}- 073 | Talc, 200 mesh (f.0.b. Vt.)...ton |11.00 - 11.u0 - 10.00 - 
Sodium chlorate, kegs. Ib. |; 06} - 06} 06} 06} .06}- .07 200 mesh (f.o.b. Ga).. ton 7.50 -10.00 | 7.50 -10.00 | 8.00 -12 00 
S «hum chloride, tech ton. 12.00 —-14.75 [12.00 -14.75 |12.00 -—14.00 325 mesh (f.o.b. N. Y.)....tom [14.75 14.75 - 14.75 -. 
Sodium cyanide, cases, dom..!b. 18- .22 18@- .22 .19 = .22 | Wax, Bayberry, bb! Ib. 20 - .21 2° 1a .21- .21 
Sodium fluoride, bbl Ib. 08'- .09 09 — .09)) .08]- .10 Beeswax, ref., light Ib. 45- .49 45- .49 .32- .34 
Sodium nitrate, bags ewt.| 2.47 - 2.50 | 2.55 - 2.47 = 2.50 Candellila, bags Ib. 30- 31 w- .31 .23- .23} 
Sodium nitr te, casks Ib. .08j- .09 .08{- .u8i} .08}- .09 | Carnauba, No. |, bags... .Ib. 37 - .38 w= a 39 - 40 
Sodium phosphate, dibasic, Paraffine, crude 

bbi Ib. .034- .037' .03j)- .03}' .03}- .03} 105-110 m.p............Ib. | .06- .063) .06- .06}! .06}- 
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